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Registering your 
CS Software 

Please complete and send 
the registration card on the 
right of this sheet. 

Registering your software 
makes you eligible to 
receive update information, 
upgrade information, tech- 
nical support via the World 
Wide Web, and a free sub- 
scription to CS Catalyst, a 
publication for chemists 
with computers. 

World Wide Web 

Visit the CambridgeSoft 
home page for information 
about CS products and 
upgrades, clip art and 
other chemistry sites on 
the.Web. Our URL is 
http:/ / www.camsci.com 

Getting Technical 
Support 

Support for a!! registered 
users is provided via the 
World Wide Web and fax. 

By signing up for the 
CS Premier Update Service, 
you will also be entitled to 
automatic updates and 
phone support. Call 800 
3 1 5-7300 if you need a 
Premier Update form. 

Problems or comments can 
be sent via email or fax 
using the CS Software 
Problem Report form at the 
back of this user's guide. 

Email:support@camsci.com 
Fax:617 491-7203 
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Please complete and return to CambridgeSoft 



1 USER INFORMATION 



User i 



Title 



Company 



Mailing address 



City 



State 



Zip/Posta! Code 



Country 



Tel 



Fax 



Email 



Purchase date 



Serial number 



please copy Serial number from installation instructions 



2 CS QUESTIONNAIRE 



Register today 
and Receive FREE: 

• Software updates for 90 days 

• Unlimited technical support 

• Subscription to CS Catalyst, 
for chemists with computers 

• Information on new releases 



(optional)- 



So we may serve you better 



1. Product you are registering: (check one) 

□ ChemOffice QChemDraw QChem3D QChemFinder □ Other _ 

□ CS MOPAC □ Chemlnfo 

2. System running CS Software: (check one) 

Q Microsoft Windows □ Apple Macintosh □ UNIX (SGI, Sun) 



□ Other. 



3. Principal business your organization is involved in: (check one) 

□ Biotechnology □ Education Q Petroleum □ Other 

□ Chemicals 



□ Government 



□ Pharmaceuticals 



4. Your discipline (check up to three) 

□ Biochemistry □ Chemical Engin'g Q Polymer Chem. □ Immunology □ Pathology 

□ Biology Q Clinical Chem. □ Ecology □ Legal □ Pharmacology 

□ Biophysics □ Inorganic Chem. □ Engineering (other) □ Metallurgy □ Physics 

□ Botany □ Organic Chem . Q Genetics □ Microbiology □ Toxicology 

□ Analytical Chem. □ Physical Chem. □ Hematology Q Molecular Biology Q Other 



Thank youl Enjoy your software! 
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CS ChemDraw Pro 

Version 4.0 

for Microsoft Windows and Apple Macintosh 



CS ChemDraw Pro Is a standalone application within CS ChemOffice, 
an integrated system including CS Chem3D for molecular modeling 
and CS ChemFinder for searching and chemical information. 
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Chemical Structure Drawing Standard 



License 
Information 



Trademarks 



The CS ChemDraw program, all resources in the CS ChemDraw application files and th 

^H are ? 1986 " 1996 ^ Ca **ridgeSoft Corporation (CS) wiS ail right 

reserved worldwide. Information in this document is subject to change without S 

under V/f T*** e ? dusive, y b y Use of these materials is licensed by C 

^dt^nt' 3 HCenSe agreement; be USed - P^did f, 

CS ChemDraw are not supplied with copy protection. Please do not duplicate any of tli 

tZ^ t H materia,S y ° Ur PerS ° nal b3cku P S without written Pension 

from CS. To do so would be in violation of federal and international law, and may resi 
in criminal as well as civil penalties. You may use namayres^ 
CS ChemDraw on any computer owned by you; however, extra copies may not be mad 
for that purpose. Consult the CS License Agreement for further details * 4 

rt C £ m °J£ e '?\ C ^ an0 B ia Win " ChemOffice Pro, CS ChemOffice Std, 
S n ' S ^ >rm> ' CS Che ™Draw Pro, CS ChemDraw Ultra, CS ChemDn 

CS MOPAC, CS MOPAC Pro, CS ChemFinder, CS ChemFinder Pro, CS Chemlnfo and 
Co^I^Lc). ° f Cor P° ra «- Cambridge Sciltinc 

Futura BoldOblique, Futura Bold, Futura Book, PostScript and Adobe Type Manager 
are registered trademarks of Adobe Systems, Inc. P manager 

s P Saries elVetiCa "* ^ ^ demarks of "~lype AG and/or its 

i^l^Z^^^^ 1 ' 1 ^' Ima S ew riter, QuickDraw and AppleScript are 
re^steredtradernarks 0 f Apple Computer, Inc. Geneva, Monaco, and TmeType are 
trademarks of Apple Computer, Inc. yp 

Microsoft Windows, Windows NT, Windows 95, and Microsoft Word are registered 
trademarks of Microsoft Corp. All other trademarks are the property of theifrlspectiv 

£v2ff-°^ Corporation (Cambridge Scientific Computing 

Inc.) All Rights Reserved. Printed in the United States of America. 8 

CambridgeSoft Corporation, Microsoft Corporation, and Apple Computer Inc make 
warranties, either express or implied, regarding the enclose^computer StwlT , 
package, its merchantability, or its fitness for any particular purpose. The exclusion oP 
E5£l d 1 T arrant,eS is not P e ™ tted * some states. The above exclusion may not appl 

LCu^lT" Vr ideS /° U WUh Spedfic ^ al ri S hts - There »»y ^ othe rigK 

that you may have which vary from state to state. 6 1 

875 Massachusetts Avenue, Cambridge, Massachusetts 02139 USA 



Internet: support@camsoft.com 
WWW: http://www.camsoft.com 
CompuServe: 76070,615 



FAX: 617 491-7203 
AppleLink: SUPPORT.CSC 
America OnLine: CamSoft 



CS License Agreement 

jTti£SdlS5?eW^ fnff ( " A S reement "> is a kgal agreement between 
you, me ena user (either an individual or an entity), and CambridgeSoft Corporation 
(Cambridge Scientific Computing), ("CS"). By opening the envelopeSnhSffi^ 
S d,sk J you signify that you have read tne CS License AgSSS UnTKt its 
terms. If you do not agree to the Agreement's terms, promptly rlturn the padcaSd 
all its contents to the place of purchase for a full refund package and 



CS Software License 



i^f^A £ Lic ? nse \ CS g'ants and you hereby accept a non-exclusive license to use one 

jSmH aSSES™* P r ?i uct /?° W '> ' n accordance vvith the terl Tf dus 
fj£ e T ent T, Vf »«»«fe«l copy of the Software may only be used on a single computer 

SS* P f Vlded bel ° W Y ° U ^ P h y si cally transfer the Software from one TmpSr 

££$?£E? ° K X U S S 0 C fr Vided *" ^V* iS * USe (or -staUed)^ oSK 
~L v the Software is permanently installed on your computer (other 

™™ ?^° rk SCrV t r) and y° u use mat computer more than 80% of the time the 
computer is m use, (lien you may also use the Software on a portable or home Sm- 

I°k may NOT (a ] e t ctronicall y transfer *e Software from one compute toother 
tit TS* C ° pieS ° f ^ Software t0 others - or (c) modify or Slatethe Software 
without the prior wntten consent of CS. The Software may be placed on a file oVdisk 

t0 3 "fr* pr ° vided that a Ucense hJl^ pSr^ for ^ 
computer with access to that server. You may make only those copies of me Software 
which are necessary to install and use it as permitted by this agSent or areS 
purposes of backup and archival records; all copies shall bea CPs ToSyriSnd 
propnetary notices. You may not make copies c5 any wxxHnpMr^SrKSrlal* 

TV?cT erehi £ - ^ Softwar ? is ^ at all times shall remain the sole property of CS 
te3 u . P. I0te <*f b y *e copyright laws of the United StaL JZ&y ^na- 
tional treaty provisions. Upon expiration or termination of this agreement you shall 

C^SSS??" ° f ^ SOftWare and accom Panying written ma eS to^S. 
You may not modify, decompile, reverse engineer, or disassemble the Software. 

lrTnvlZZ&?^TJ,° U Sha " n0t rCnt ' leaSC ' 0r 0therwise sub,et ^ Software 
KL™ there Pj } ou ma y transfer on a permanent basis the rights granted under 
bs license provided you transfer this Agreement and all copies of the Software 

£eeX^tn^ S ' f d a " «««Wfag written materials. The redplent must 
agree to the terms of this Agreement in full and register this transfer in writing with CS. 

4. Educational Use Only of Student Licenses. The CS Student License Agreement 

thfenc enr0Ued educah L °-l ^titution a Ucensl foTse InTcopy of 

the enclosed Software in accordance with the terms of this Agreement The (^ Student 
License does not permit commercial use of the the Software. SKemem - 1 he ^ btudent 



continued on next page 



continued from previous page 



CS Limited Warranty 

Limited Warranty. CS's sole warranty with respect to the Software is that it shall be 
ot errors in program logic or documentation, attributable to CS, which prevent the 
performance of the principal computing functions of the Software. CS warrants this f 
a period of ninety (90) days from the date of receipt. f 

CS's Liability In no event shall CS be liable for any indirect, special, or consequential 
damages, such as, but not limited to, loss of anticipated profits or other economic loss ; 
connection with or arising out of the use of the softwareby you or the services provid 

S'f-SLT^ ent 7 en tf ^m* 138 been advised of *** Possibility of such damages. 
Sf™ v Y ^ d y°" r D e * clusive remedy shall be, at CS's discretion, either (A) . 

rehim of anv license fee, or (B) correction or replacement of software that does not m 
P^rSrlSjft Warranty mat * returned to CS with a copy of your i 

No Other Warranties. CS disclaims other implied warranties, including, but not limit ' 
to, imphed warranties of merchantability or fitness for any purpose, and impUed 
I a ^H beS TT S b l "f 8 ? ° f ti ^ourse of dealing, or cS of P «foSS So 
states do not aUow the limitation of the duration or liabUity of implied wa^anols so 
the above restncnons might not apply to you. «rrdnues,so 
Governing Law. This Agreement shall be construed according to the laws of the 
Commonwealth of Massachusetts. 



sit 

okay to 
copy my 
colleague's 
software? 




N 



I o, it's not okay to copy your colleague's software. Software is 
protected by federal copyright law, which says that you can't 
make such additional copies without the permission 
of the copyright holder. By protecting the investment of 
J computer software companies in software development, the 
copyright law serves the cause of promoting broad public 
availability of new, creative, and innovative products. These compa- 
nies devote large portions of their earnings to the creation of new 
software products and they deserve a fair return on their investment. 
The creative teams who develop the software — programmers, writers, 
graphic artists and others — also deserve fair compensation for their 
efforts." Without the protection given by our copyright laws, they would 
be unable to produce the valuable programs that have become so 
important in our daily lives: educational software that teaches us much 
needed skills; business software that allows us to save time, effort and 
money; and entertainment and personal productivity software that 
enhances leisure time. 



That makes sense, but what do I get out of 
purchasing my own software? 

When you purchase authorized copies of software 
programs, you receive user guides and tutorials, quick 
reference cards, the opportunity to purchase upgrades, 
and technical support from the software publishers. 
For most software programs, you can read about user 
benefits in the registration brochure or upgrade 
flyer in the product box. 



What exactly does the taw say about copying 
software? 

The law says that anyone who purchases a copy of 
software has the right to load that copy onto a single 
computer and to make another copy "for archival 
purposes only." It is illegal to use that software on 
more than one computer or to make or distribute 
copies of that software for any other purpose unless 
specific permission has been obtained from the copyright owner. If you 
pirate software, you may face not only a civil suit for damages and 
other relief, but criminal liability as well, including fines and jail terms 
of up to one year. 



So I'm never allowed to copy software for any 
other reason? 







That's correct. Other than copying the software you 
purchase onto a single computer and making another 
copy "for archival purposes only," the copyright law 
prohibits you from making additional copies of the 
software for any other reason unless you obtain the 
permission of the software company. 






At my company, we pass disks around all 
the time. We all assume that this must be 
okay since it was the company that 
purchased the software in the first place. 

Many employees don't realize that corporations 
are bound by the copyright laws, just like every- 
one else. Such conduct exposes the company (and 
possibly the persons involved) to liability for copyright 
infringement. Consequently, more and more corporations concerned 
about their liability have written policies against such "softlifting". Em- 
ployees may face disciplinary action if they make extra copies of the 
company's software for use at home or on additional computers within 
the office. A good rule to remember is that there must be one autho- 
rized copy of a software product for every computer upon which it is 



Do the same rules apply to bulletin boards and 
user groups? I always thought that the reason they 
got together was to share software. 

Yes. Bulletin boards and user groups are bound by the 
copyright law just as individuals and corporations. 
However, to the extent they offer shareware or public 
domain software, this is a perfectly acceptable practice. 
Similarly, some software companies offer bulletin boards and user 
groups special demonstration versions of their products, which in 
some instances may be copied. In any event, it is the responsibility of 
the bulletin board operator or user group to respect copyright law and 
to ensure that it is not used as a vehicle for unauthorized copying or 
distribution. 



What about schools and professional 
training organizations? 

The same copyright responsibilities that apply to 
individuals and corporations apply to schools 
and professional training organizations. No one 
is exempt from the copyright law. 



17/ bet most of the people who copy software 
don't even know that they're breaking the law. 

Because the software industry is relatively new, and be- 
cause copying software is so easy, many people are either 
unaware of the laws governing software use or choose to 
ignore them. It is the responsibility of each and every software user to 
understand and adhere to copyright law. Ignorance of the law is no 
excuse. If you are part of an organization, see what you can do to ini- 
tiate a policy statement that everyone respects. Also, suggest that your 
management consider conducting a software audit. Finally, as an indi- 
vidual, help spread the word that the users should be "software legal." 





The SPA also offers a number of other 
designed to help you comply with the 
Copyright Law. These materials includi 

• SPA Software Management Guide. 1 
guide, available for $80, contains SPA' 
program for maintaining copyright con 
an internal controls analysis and questionnaire, a sol 
audit guide, SPAudit, "If s Just Not Worth the Risk' vj 
other educational materials. 

SPAudit (DOS and Macintosh). This Kit available free* 
charge, will audit hard disks to inventory programs an 
summarize the number and location of each applicati 

"It's Just Not Worth the Risk* video. This 12-minute y 
available for $10, has helped over 20,000 organizatio 
dramatize to their employees the implications and coi 
quences of software piracy. 

"Don't Copy that Floppy" video. This 9 minute rap vi 
available for $10, is designed to educate students on 
ethical use of software. 

Other educational materials including, "Software Use 
Law," a brochure detailing the copyright law and howj 
software should be used by educational institutions, a 
tions and individuals; and several posters to help em| 
the message that unauthorized copying of software is i 



To order any of these materials, please send your request 

"SPA Anti-Piracy Materials" 
Software Publishers Association 
1 730 M Street, NW, Suite 700, Washington, D.C 2 [ 
(202) 452-1 600 

Special thanks to Aldus Corporation for their contributio 
brochure. We urge you to make as many copies as you 
like in order to help us spread the word that unauthoriz~ 
copying of software is illegal. 

Reprinted by CambridgeSoft Corporation with permissio 
the Software Publishers Association. 
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Introduction 



ChemDraw is designed to aid professional scientists 
and scientific authors in the task of communicating 
chemical structures. ChemDraw employs a 
straightforward graphical interface. Because 
ChemDrcnv is designed specifically for 
communicating chemical structures, ChemDraw 
automatically employs conventions that are _ 
intuitive to people who routinely work with 
chemical structures. 

Quite a bit of thought and experimentation has 
been put into making ChemDraw as easy to use as 
possible while providing superior drawing quality. 
We hope you find ChemDraw a useful tool. 

About this User's Guide 

This manual covers CS ChemDraw for Windows 
and Macintosh platforms. The pictures in the 
manual have been taken from both platforms, and 
therefore may differ from what you see on your 
screen. 

Documentation for UNIX users 

Documentation for the UNIX version of CS 
ChemDraw is provided in an on-line manual (in 
Adobe Acrobat PDF format). This file is located on 
the CD that came with your software. 

Organization of this User's 
Guide 

The majority of this user's guide is designed in a 
task-oriented fashion. For example, to learn how to 
draw a bond, refer to Chapter 3, Drawing Chemical 
Structures. To learn how to position objects in the 
document window, refer to Chapter 12, Working with 
Page Layout. For basic operations, refer to your 
operating system documentation. 



Conventions 

The following notations are used throughout this 
user's guide: 




The Pro symbol indicates that a feature is 



available in CS ChemDraw Pro only. 

• Instructions are always preceded by a bullet "*" 
and shown in bold type. 

Notes are used throughout this user's guide to 
highlight information that may be out of context to 
the current discussion. 

| NOTE: 

The following terminology is used throughout this 
user's guide: 

• "Point" refers to moving the mouse until the 
mouse pointer is over the item you want. 

• "Click" refers to quickly pressing then 
releasing the mouse button. 

• "Double-click" refers to clicking the mouse 
twice in rapid succession. 

• "Drag" refers to the following complete action: 
holding down the mouse button, moving the 
mouse, and releasing the mouse button. 

• "Select" means to highlight an object or choose 
an option. Selecting something does not initiate 
an action. However, it marks the item upon 
which you want to act or provide information. 
Deselect is the opposite of select 

• "Choose" means to select a command from a 
menu or submenu, or to click a Toolbar button, 
or to click a button in a dialog box that 
completes or cancels a command. Choosing an 
item performs a command. 

• "Key+click" means to hold the specified Key 
and click the mouse button. For example, 
Shift+click means hold down the Shift key and 
click the mouse button. 

• "Key+drag" means to hold down the specified 
key and drag a selection. For example, 
Shift+drag means to hold down the Shift key 
and drag the pointer. 
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Getting Additional Help 

Along with this task-oriented manual, users can 
find information in the on-line help file. 

A Quick Reference card for ChemDraw is found at 
the back of this manual. This card provides 
summaries to the commands and features for this 
application. The Quick Reference cards should be 
used as you run through the tutorials in Chapter 2, 
Getting Started Tutorials, since many of the 
instructions require the knowledge of elements of 
the interface. 

In the Macintosh version, you can use Balloon help 
by choosing Show Balloons from the Help menu. 
Once started, you can point to objects of the 
ChemDraw interface and read short paragraphs 
about the object as described within the balloon 
that appears. 

Macintosh users running System 7.5 or higher can 
also use Apple Guide™. We have provided several 
simple tutorials that guide you through basic 
techniques for drawing structures. 

Installation/System 
Requirements 

To install ChemDraw, refer to the "Read Me First" 
document that came with your software. In 
addition, late breaking news concerning installation 
can be found in the Read Me file (Macintosh) or 
Readme.txt (Windows) on your installation disk or 
CD-ROM. 

Windows System Requirements: 

ChemDraw runs on most IBM compatible computers 
having a minimum of a 486 processor. The 
operating system must be either Windows NT 
(version 3.5 or later), Windows (version 3.1 or later) 
or Windows 95. 

To run under Windows 3.1 requires a minimum of 
8 MB of RAM. In addition, you must install the 
WIN32S DLLs that come with the installation disks 
and virtual memory must be turned on. 



To run under Windows 95 requires a minimum of 
8 MB of RAM and virtual memory turned on. 

To run under Windows NT 3.5 requires a minimum 
of 12 MB of RAM. 

You will need a hard drive with at least 10 MB of 
available disk space. 

Macintosh System Requirements: 

ChemDraw can run on any Macintosh or Macintosh- 
compatible computer that supports MacOS version 
7.0 or later and has a minimum of 4 MB of RAM. 

You will need a hard drive with at least 5 MB of 
available disk space. 
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Chapter 1 , 
ChemDraw Basics 

This chapter discusses the basic information 
> required to begin using ChemDraw. You will learn 
how to start a session, create, open and save 
documents, identify the parts of the ChemDraw 
application and customize certain aspects of the 
user environment. 

Starting ChemDraw 

You can start the ChemDraw application in several 
ways: 

• (Macintosh) From your desktop you can double- 
click the ChemDraw application icon, or select the 
icon with a single click and choose Open from the 
File menu. 

• (Windows) From the Program Manager, File 
Manager (Windows 3.1 or NT) or Explorer 
(Windows 95 and Window NT 4.0) you can double- 
click the ChemDraw application. 

In all cases, ChemDraw is launched and a new 
document is created. 

Working With Documents 

This section deals with issues concerning the 
creating, opening and saving of ChemDraw 
documents. 

Creating Documents 

To create a new document; 

• From the File menu, choose New. 

NOTE: The New Document command in the File 
menu uses a style sheet (Windows) or stationery 
pad (Macintosh) with settings that are commonly 
used for the majority of documents. 

To create a new document using a different style 
sheet (Windows) 

• From the File menu, choose Open Special. 



• Choose a Style sheet from the list. 

A new document is created that has the settings 
(and objects) stored in the style sheet- 
To create a new document using a stationery pad 
(Macintosh) 

• From the Window menu, choose a stationery 
document. 

A new document is created that has the settings 
(and objects) stored in the stationery pad. 

More about style sheets/stationery pads 

ChemDraw comes with a number of pre-defined 
style sheets /stationery pads which are located in 
the cdjtems directory (Windows) or the ChemDraw 
Folder (Macintosh). For example, the ACS-1996 
document is pre-configured to create documents 
that are set with the bond lengths, bond width, 
spacing and fonts commonly used in the 2-column 
format within the Journal of the American 
Chemical Society. A list of the settings stored in 
these documents is provided in Appendix D, 
Document Settings. 

Opening Documents 

To open a ChemDraw document. 

• From the File menu, choose Open 

The Open dialog box appears (Figure 1-1) 

• Select the location where the file is stored. 

• Select the name of the file. 

• Click the Open button (Macintosh) or OK button 
(Windows). 

To open a file in a different file format choose the 
file format of the file form the pop-up menu at the 
bottom of the dialog box before clicking the 
Open /OK button. See "Exporting and Importing 
using File Formats" in Chapter 13, Sharing 
Information, for more information. 



Chapter 1 , ChemDraw Basics 



7 



Figure 1-1 The Open dialog box 




Switching Between Open Documents 

Each time you open a document, a document 
window appears. If you have opened more than 
one document, the document windows are stacked. 
The frontmost document is the active window 
where you can actually do work. All open 
documents are listed in the Window menu. 

There are several ways to make another open 
document the active window: 

• From the Window menu, choose the document. 

• Or, click any exposed area of the window you 
want to be the active window. 

• press Ctrl+Tab to switch between the currently 
open document windows (Windows only) 

Saving Documents 

To save a ChemDraw document: 

• From the File menu, choose Save. 

The Save dialog box will appear (Figure 1-2). 



Bgure±Z The Save File dialog box 



l^Test Documents 



0 Cis-Oecalin 
0 Vancomycin 



Saue as: 



1 Untitled- 1 



c=>Hard Disk 
f Eject j 
[ Desktop ] 
( Hew Q 1 

[ Cancel ] 



C 



Saue 



3 



File Format [~ChemDram V] 
[ Go to ChemOrauj Folder ] 



Depending on the platform you are working under, 
the dialog box will differ. However, the main parts 
are present in all. The dialog shown above is from 
the Macintosh version of ChemDraw. 

NOTE: In the Macintosh version, there is also a 
Go To ChemDraw Folder button. For further 
details, see u The ChemDraw Folder" later in this 
chapter. 

NOTE: ChemDraw (*.cdx) is the native format 
that ChemDraw recognizes as its own. As such, 
all information about the structure will be 
accurately stored. Other file formats may drop 
information because of those formats internal 
structure. For instance, under Windows, saving 
a file as EPS will remove the chemical 
significance of the connection between atoms and 
bonds, and store only a picture of the structure. 
§ EPS files in Windows do not store a preview. 

* Type a name for the file in the box named "File 
Name" (Windows) or "Save Current Document As" 
(Macintosh). 

The Macintosh, Windows 95 and Windows NT 
operating systems allow you to type up to 32 
characters for a file's name including spaces (for 
example, "my first structure in ChemDraw") 
However, if you are using the Windows 3.1 
operating system you must type a name using the 
8.3 convention (for example, "myfile.cdx"). 
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o Choose a directory (folder) in which to store the 
file. 

• Click the Save button (Macintosh) or OK button 
(Windows) to create the file. 

When you save a document in the native ChemDraw 
file format the name of the window changes to the 
name that you typed indicating that a file has been 
created in the location that you specified. 

I NOTE: If you are saving in a different file 
format, that file is exported to the location you 
indicated. The document name remains as the 
name of the document saved in the native file 
format See Chapter 13, Sharing Information, 
information for more information. 

Even though you have now created a physical file 
for storing information, you still must save your 
work frequently. Any new information that you 
add to the window is stored in your computer' s 
memory (RAM) until you again save it. 

To save a window that has previously been saved: 

• From the File menu, choose Save. 

The contents of the file will be updated with the 
information currently in the window. The dialog 
will not be displayed. 

Saving a Document with a Different Name or 
Location 

You can use the Save As command to save a copy 
of your document under a different name, save a 
copy to a different location, or save a copy using a 
different file format. Saving a copy under a 
different name or location is useful for keeping 
earlier revisions of your document. Saving a file as 
a different type is useful for creating style 
sheets /stationery pads and for exporting 
information to other applications. 

To save a copy of a ChemDraw document under a 
different name or in a different location: 

• From the File menu, choose Save As. 

• Type a new name of the file in the Save dialog box 
and/or choose a new location in which to save. 



• Click the OK button (Windows) or Save button 
(Macintosh). 

Saving a Document in a Different File Format 

To save a ChemDraw document as another file 
format 

• From the File menu, choose Save As. 

The Save As dialog box appears. 

• Select a file format from the File Format pop-up 
menu or from the Save File as Type drop-down list 
box. 

• Type a name for the document in the File Name 
box. 

• Select a directory/folder and disk in which to save 
the document 

• Click the OK button (Windows) or Save button 
(Macintosh) 

Be aware that if you type a name that already exists 
for a document that is in the same directory, it will 
replace the existing version of the document. It is 
best to use a different name so you do not replace 
the original ChemDraw document For a discussion 
of other file formats, see Chapter 13, Sharing 
Information. 

The original document in the ChemDraw format 
remains in the active window. The file in the other 
format is saved with the name and in the location 
you specified. You should consider saving files in 
other formats only when they are at a stage where 
they are complete, not in progress. 

Discarding Recent Changes to a Structure 

To retrieve the last saved version of a file: 

• From the File menu, choose Revert. 

All changes made to the file since it was saved last 
are discarded and the previous version of the file 
appears. 

!NOTE: You can use the Undo command in the 
Edit menu to remove each individual action since 
the last save. 
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(NOTE: In all ASCII text file formats, the front to 
back ordering of atoms and bonds are saved in the 
file, rather than the order in which they were 
drawn. 

Viewing the Location of a Document 
(Macintosh only) 

To view the folder(s) where the document in the 
frontmost window is located: 

• Point to the name of the document in the title bar. 

• Hold the Command key down and press the 
mouse button. 

A pop-up menu appears describing the location of 
the document. The second item in the pop-up menu 
is the name of the folder (or the disk if there are no 
folders) that contains the document. The last item 
in the pop-up menu is the name of the disk that 
contains the document. 

Figure 1-3 Location of a ChemDraw Document 

Chemical Compounds 

Chemistry 

Hard Disk 



To switch to a folder in the listing: 

• Select a folder or disk from the pop-up menu. 

The folder you chose becomes the active window. 
The ChemDraw document is in the background. 

To return to your ChemDraw document. 

• Click in the window containing your document or 
choose ChemDraw from the Application Icon 
menu to make it the active application. 

The ChemDraw document is moved into the active 
window. 

Closing Documents 

When you are finished with a document you can 
close the document window, and file it away. 



To close the active window: 

• From the File menu, choose Close or double-click 
the Control-menu box (Windows) or the Close box 
(Macintosh) in the upper left corner of a document 
window. 

The document in the active window is closed. If 
you have made any changes to this document since 
last opening or saving, you will be asked if you 
want to save the document before closing the 
window. 



Accessing Documents Quickly 

You can quickly access ChemDraw documents using 
the ChemDraw Folder (Macintosh) and the cd_items 
directory (Windows). 

The ChemDraw Folder (Macintosh) 

The ChemDraw Folder is a special folder that is 
normally located in the same folder as your 
ChemDraw application (however, it can also be 
located in the Preferences Folder within your 
System Folder). 

ChemDraw documents contained within the 
ChemDraw Folder are automatically added to the 
Windows menu. This is useful for accessing 
documents that you commonly use, such as 
stationery pads (and Template documents and 
Template stationery pads in ChemDraw Pro). 

Other files contained within the ChemDraw Folder, 
include the ChemDraw Preferences file, scripts, 
ChemDraw HotKeys file, the ChemDraw Nicknames 
file, the isotopes file and the generic nicknames file. 
However, these files do not appear in the Windows 
menu (scripts appear in the Scripts menu). 

I NOTE: You can place aliases of template files or 
stationery pads in your ChemDraw Folder. The 
originals can come from another folder on your 
computer or another computer that is on your 
network. You can then access the alias from the 
Windows menu. 
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The Windows Menu (Macintosh Only) 

'The Windows menu contains two groups of 
documents: Those currently open and those located 
in the ChemDraw Folder. Choosing any of the 
documents in the Windows menu performs the 
same function as opening the same document by 
one of the standard methods discussed earlier in 
this chapter. For instance, choosing an open 
document will make that document the active 
window. Choosing a stationery pad will open an 
untitled document based on that stationery pad, 
and so on. The following illustration shows the 
various types of documents that may appear in the 
Windows menu, and the order in which they 
appear. 

Figure 1-4 Organization of the Windows menu 
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Document types are listed in segments within the 
Windows menu. Documents within each segment 
are listed alphabetically. The first segment contains 
documents that are currently open, both ChemDraw 
documents and Template documents. The open 
document that is the active window has a 
checkmark next to it. The second segment lists all 
stationery pads contained within the ChemDraw 
Folder, both ChemDraw stationery and Template 
stationery pads. The third segment lists any other 
ChemDraw documents or Template documents 
contained within the ChemDraw Folder. The icons 
for each of the document types are slightly different 
so that you can distinguish among them. 



NOTE: WQRQ^Jhe Template documents and 
Template stationery pads only appear in 
ChemDraw Pro. 



The cdjtems directory (Windows only) 

The cdjtems directory is a special directory, 
usually located in the same directory as the 
ChemDraw application (however, it can also be 
located within the system directory within the 
Windows directory - see Appendix B, Specifying 
Paths to alter the path to the cdjtems folder.). 

ChemDraw documents located within this directory 
are accessible from the Open Special submenu in 
the File menu. This is useful for accessing 
documents that you commonly used, such as style 
sheets (and Template documents and Template 
style sheets in ChemDraw Pro). The organization of 
the Open Special submenu is shown below in 
Figure 1-5: 

Figure 1-5 Organization of the Open Special 
submenu 
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Other files contained within the cdjtems directory 
include the ChemDraw Preferences file, ChemDraw 
HotKeys file (hotkeys.txt), ChemDraw Nicknames 
file (nickname.dat), the Isotopes table (isotopes.txt) 
and the generic nicknames file (generics.txt). 
However, these files do not appear in the Open 
Special submenu. 
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The Window Menu (Windows only) 

The Window menu lists all open ChemDraw 
documents (and open Template documents, in 
ChemDraw Pro). In addition, the Window menu 
contains other standard Windows commands for 
organizing your document windows and icons 
within the Application window, such as tiling and 
cascading. Choosing a document from the Window 
menu performs the same function as opening the 
same document by one of the methods discussed 
earlier in this chapter. The document you choose 
becomes the active window. 

Printing 

ChemDraw uses the standard system commands to 
print ChemDraw documents. The options mat you 
have available to you will depend on the printer 
that you are using. You should refer to your 
printer' s documentation for these specifics. In 
general however, to print a ChemDraw document: 

• From the File menu, choose Page Setup 
(Macintosh) or Print Setup (Windows). 

Make all appropriate selections for the printer you 
are using and click the OK button. 

• From the File menu, choose Print. 

• Make your selections in the Print dialog box and 
choose the Print button. 

Alternatively, to print a document from the File 
Manager or from the Finder: 

• Select the document you want to print. 

• From the File menu, choose Print. 

The ChemDraw application is opened and the Print 
dialog box appears. 

• Make your selections in the Print dialog box and 
choose the Print button. 



Preferences Guide 

Print Background Color 

You can control whether the Background Color 
contained in your ChemDraw document is 
printed. 

To change whether the Background Color is 
printed: 

• From the File menu, choose Preferences. 

• Click the Print Background Color check box. 

• Click the OK button. 

This change affects all documents. 



I NOTE: You can specify whether the Background 
Color contained in your ChemDraw document is 
printed by selecting or deselecting the Print 
Background Color option in the Preferences 
dialog box. 

(Macintosh) If you are transferring information to 
another application from which you will print 
ChemDraw pictures, you will need to consider 
including PostScript commands and the ChemDraw 
LaserPrep File with the pictures. To learn about the 
special situation to consider, refer to 'Transferring 
PostScript" in Chapter 13, Sharing Information. 

Print Quality 

(Macintosh) When you print a document, 
ChemDraw creates both a QuickDraw 
representation and a PostScript representation of 
the document's contents. 

QuickDraw is the graphical format that is 
supported by the Macintosh Operating System. 
Every printer to which you can print from a 
Macintosh can convert QuickDraw representations 
into printed output. However, because QuickDraw 
is supported by all printers, it does not offer good 
support for features (like high-resolution printing) 
that are available only on some printers. 
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Preferences Guide (Macintosh) 

Optimize Pictures for High-Resolution 
Non-PostScript Printing 

Several years ago, Apple enhanced the way the 
clipboard behaves to better support high- 
resolution printers. This method uses a High 
Resolution Clipboard and while it still is 
QuickDraw based, it can offer much better 
output quality. 

Although ChemDraw supports the use of this 
High-Resolution Clipboard, it also needs to be 
supported in the program into which you are 
pasting your pictures. Besides ChemDraw, some 
programs that support the High Resolution 
Clipboard include PageMaker, MacDraw, 
KaleidaGraph, and IGOR Pro. Microsoft Word 
(through version 6.0, at least) is a prime example 
of a program that does not support the High- 
Resolution Clipboard. 

If you are unsure if the application uses a High 
Resolution Clipboard, try transferring pictures 
with this checkbox selected and deselected and 
see which picture prints with higher quality. In 
addition, if you are printing to a non-PostScript 
printer, deselect the checkboxes labeled "Include 
ChemDraw LaserPrep" and "Include PostScript" 
to reduce the size of each picture by 11K to 12K. 

To use the High Resolution Clipboard: 

• From the File menu, choose Preferences. 

• Click the Optimize Pictures for High-Resolution 
Non-PostScript Printing checkbox. 

• Click the OK button. 

If you are printing to a PostScript printer, you 
should turn on the Include PostScript option 
instead. PostScript will always offer the highest- 
quality output. For more information, see 
'Transferring PostScript" in Chapter 13, Sharing 
Information. 

This change affects all documents. 



The PostScript representation is used by printers 
that use the PostScript page definition language, 
such as the Apple LaserWriter NT, and most 
brands of phototypesetters. The PostScript 
representation describes objects precisely by using 
mathematical shapes that can be precisely imaged 
at whatever resolution is used by your printer. The 
PostScript representation created by ChemDraw is 
composed of two parts, the PostScript commands 
and the ChemDraw Laser Prep. The ChemDraw Laser 
Prep contains specific instructions that enable the 
printer to interpret the PostScript commands 
contained in a ChemDraw document. 



Preferences Guide (Macintosh) 
Include PostScript 

If you are transferring ChemDraw pictures to 
another document that will be printed on a 
PostScript printer. 

• From the File menu, choose Preferences. 

• Select the Include PostScript checkbox, then 
click the OK button. 

When Include PostScript is not checked, no 
PostScript commands are generated. This will 
usually result in lower quality printing, 
particularly of drawings cut and pasted into 
other applications. However, since the 
representation used for printing when Include 
PostScript is not selected is the same as that used 
for drawing to the screen, better correspondence 
between the screen and printed output might be 
observed in some cases. 
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Include ChemDraw LaserPrep 

Select this checkbox for maximum flexibility 
when printing to PostScript printers. If you do 
not select this checkbox, you will need to choose 
the Initialize LaserWriter command from within 
ChemDraw before you print If you create 
pictures with this off and then give them to a 
colleague, they will be unable to print them to 
PostScript printers unless they also own a copy 
of ChemDraw and can choose the Initialize 
LaserWriter command themselves. 

For more information, see 'Transferring 
PostScript" in Chapter 13, Sharing Information. 



Quitting/Exiting 

Quitting an application frees up the memory the 
application uses so that other applications can have 
more memory available to them. To close the 
ChemDraw application: 

• From the File menu, choose Quit ChemDraw 
(Macintosh) or Exit ChemDraw (Windows). 

If you have document windows open that have not 
been saved, you are first asked if you want to save 
them before you close the application. 

ChemDraw's Graphical 
Interface 

One of the best things about ChemDraw is the 
simplicity of its interface (the part of the application 
that you interact with to perform tasks). The 
interface consists of a document window, menus, 
commands, a tools palette. These items are 
described below. 



Document Window 

The central part of the document window contains 
the work space where you will draw your 
structures. The Tools palette contains icons for tools 
that change the way the pointer (cursor) behaves. 



The basic components of a ChemDraw document 
window are shown below. 

Figure 1-6 The ChemDraw document window 
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Table 1-1 Parts of the document window 



Screen 
Element 



Use 



Drawing area The area within a document 
window where you can draw. 

Menu bar Contains all the commands 

specific to the ChemDraw 
application for manipulating 
documents and their contents. 

Message area Contains short information 
messages that appear as you 
draw, such as the length and 
angle of bonds or the 
magnification of the window. 

Scroll arrows Scrolls a document window in 

small increments in the direction 
of the arrow. 

Scroll bars Scrolls a document window in 

large increments. 

Scroll boxes Scrolls a document window in the 
direction that you drag the box. 
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Table 1-1 Parts of the document window (continued) Figure 1-7 Tools Palette 



Screen 
Element 



Use 



Title bar Contains the name of the 

application or document as a 
Window Title. Also, the Title bar 
can be dragged to move a 
window. 

(Macintosh) Holding down the 
Command key and pressing and 
holding down the mouse button 
over the title displays the location 
of the ChemDraw document. 

Tools palette Contains icons representing the 
drawing tools available in 
ChemDraw, Click a tool icon to 
select it. The selected tool 
determines what drawing 
operation is carried out when 
v you click in a document window. 

You can move the Tools palette 
by dragging its Title bar. 



The Tools Palette 

The Tools Palette (Figure 1-7) contains the tools that 
you can use to draw in a document window. Tools 
are selected by clicking a tool icon. One tool in the 
Tools palette is always selected. Tools with a small 
triangle in the lower right corner contain a palette 
of choices for the tool. Holding down the mouse 
button over this type of tool displays the palette. A 
description of each tool is found in Table 1-2. 



Bond 
Tools 



Solid Bead Toot - 
Dashed Bond Tod- 
Hashed Bond Tod - 
Hashed Wedged Bond Tod - 
Bold Bond Tod- 
Bold Wedged Bond Tod - 
Hotioto Wedged Bond Tod - 
Dative Bond Tod- 
Wggy Bond Tod — [ 



Ring 
Tools 



Alternative Group Tod — I 
Acydic Chain Tod — t 



Cyclopropane Ring Tod fj 

Cydopentane Ring Tod — [j 
Cydahepiane Ring Tod — fc 
Cydohexane Chair Ring Tod (!)'• — t 
Cydopentadiene Ring Tod — fc 



- Sdection Tod 
-Eraser Tod 
-Text Tod 
-Curve Tod 

- Arrow Tod 
-Orbital Tod 

~ Drawing Element Tool 

- Chemical Symbols Tod 
-Arc Tod 

-Altadanenl Point Tod 
^Template Tod 



- Cydobutane Ring Tod 

- Cydohexane Ring Tod 

- Cydoodane Ring Tod 

- Cydohexane Chair Ring Tod (2) 

- Benzene Ring Tod 



Table 1-2 Tools in the Tools window 



Tool Name 



Use 



Bond Tools Used for drawing single, double and 
triple bonds of various types. 

Acyclic Chain Used for quickly drawing chains of 
Tool any length. 

Arc Tool Used for drawing arcs. Arcs of 

different degrees can be selected 
from the Arc Tool's palette. 

Alternative In ChemDraw Pro, this tool is used to 
Group Tool create alternative group definitions 
(R, G, etc) that represent a set of 
substituents, any one of which will 
match the query. 

Attachment In ChemDraw Pro, this tool is used to 
Point Tool specify attachment point in an 

alternative group definition. 

Arrow Tool Used to draw arrows. Arrows of 

different types can be selected from 
the Arrow Tools palette. 

Chemical Used to draw chemically significant 

Symbols Tool symbols such as charges, radicals 
and lone pairs. 
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Table 1-2 Tools in the Tools window (continued) 



Tool Name 



Use 



Drawing Used to draw objects common to 

Elements Tool reaction schemes, such as brackets 
and lines. Drawing Elements of 
different types can be selected from 
the Drawing Element Tools palette. 

Eraser Tool Used to delete objects. 

Orbital Tool Used for drawing orbitals. Orbitals of 
different types can be selected from 
the Orbital Tools palette. 

Ring Tools Used for quickly drawing common 

structural components. 

Pen Tool Used to draw freehand shapes such 

as custom arrows and orbitals. 

Selection Tool Used to select objects. Objects that 
are selected can be further 
manipulated using menu commands. 

Template Tool Used for drawing structures using 
templates stored in template 
documents. Templates can be 
selected from the Template Tools 
palette. 

Text Tool Used to create atom labels and 

captions. 



1. Mouse: You can display the commands in a 
menu by pointing to a menu name, hold down the 
mouse burton and drag to the command you want 
to choose. On Windows, you may alternatively 
point to the menu name, click it to select and open 
the menu, then point to the command you want to 
choose and click the mouse button. 

Z Alt, letter, letter. (Windows only) Press the Alt 
key and then press the underlined letter in the 
menu name you want to open, release this key and 
press the underlined letter in the command you 
want to choose. For example, Alt, F, X opens the 
File menu and chooses the Exit ChemDraw 
command. If you open a menu and decide not to 
choose a command you can press the Alt or ESC 
key to close the menu, or use an Arrow key to open 
another menu. 

3. Command shortcuts: Many commands have 
keyboard equivalents that you can memorize and 
use to execute a command directly without first 
opening the menu. For example on Macintosh, 
8€N is equivalent to choosing New from the File 
menu and under Windows, Alt+F4 is equivalent to 
opening the File menu and choosing Exit 
ChemDraw. The available command key equivalents 
are listed next to the menu commands. 

The appearance of the commands in a menu may 
change. The different appearances of commands 
are described in Table 1-3. 

Table 1-3 Appearance of commands 



Menu Convention Meaning 



Menus and Commands 

The menus in the menu bar contain the commands 
that you use to perform tasks on a document 

There are several ways to access commands within 
menus. The three possibilities available in 
ChemDraw are: 



Checkmark next to a 
command 

v Fined Lengths 



Partial Selection 
marks next to several 
commands 

» Rain CtiifT 
» Bold Ctrl+R 
» Italic CtrHI 



The command is 
currently turned on, or 
in effect. Usually, 
selecting the command 
again removes the check 
mark. 

Indicates that each 
selected command 
applies to part of the 
current selection (these 
appear as hyphens 
under Macintosh) 
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Table 1-3 Appearance of commands (continued) 
Menu Convention Meaning 



Dimmed command 
(grayed out 
command) 
Cut Ctrl+X 

Ellipsis (...) after a 
command 

Saue As... 

Key combination 
next to a command 



Group 



Ctrl+G 



Triangle next to a 
command 

Align | 



The command is not 
available for the current 
selection, or for the state 
of the active document. 

A dialog box appears 
which requires user 
input before the 
command is executed. 

You can use the 
command key 
combination to execute 
the command rather 
than choosing it from 
the menu. 

Indicates that if you 
press and hold down the 
mouse button on the 
name of the command, a 
submenu with further 
options appears. 



Using Dialog Boxes 

Dialog boxes appear when additional information 
is required to complete commands. 

Within a dialog box, there are several ways to 
navigate: 

1. Mouse: You can click an option to select it, or 
click a command button to complete or cancel a 
command. 

2. Keyboard: To move within the dialog box you ' 
can press the Tab key to go to the next button or 
option group, or you can press Shift+Tab to move 
back to the last button or option group. Option 
groups and their navigation techniques are 
discussed in the table that follows. 



The different options available are described in 
Table 1-4. 

Table 1-4 Options in dialog boxes 

Option Type Use 

Check Boxes 

H Exact Mass: 
& Molecular Weight 

Drop-down 
List Boxes or 
Pop-up Menus 



Command 
Buttons 



Option Button 
or Radio Button 

O Automatic 
<§> Variable 



Spin Button or 
Control Arrows 



CMft task: 1 ZQ Rffetfcc* 



Check boxes are selected when 
an "x" appears in the box. You 
can select as many check boxes 
as you need. Check boxes 
without an "x" are deselected. 

Drop-down list boxes 
(Windows) or pop-up menus 
(Macintosh) provide a list of 
possible options from which you 
can choose, much like the menus 
in the menu bar. 

Command buttons generally are 
used to execute the information, 
or to cancel any changes made. 
Common command buttons are 
the OK and Cancel buttons. 

In most dialog boxes, a default 
button exists for executing the 
command, for example the OK 
button. The default button has a 
bolder outline and can be chosen 
by pressing the Return key. 

The items in a group of option 
buttons (Windows) or Radio 
buttons (Macintosh) are 
mutually exclusive. You can 
only select one option button in 
a group. 

Spin buttons (Windows) or 
Control Arrows (Macintosh) 
provide a range of values from 
which you can select. To select a 
value, click the up or down 
arrow on the spin button, or 
type a value in the text box next 
to the spin button. 
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Table 1-4 Options in dialog boxes (continued) 

Group Use 

Text Box A text box is used to enter 

rfeg^. textual inf ormation, such as a 

i file name. To enter information 
within a text box, simply point 
to the box and click to select the 
text in the box. Next type the 
necessary information. 



Undoing Actions 

ChemDraw keeps track of the actions you perform. 
You can reverse actions one at a time by choosing 
the Undo command. The number of actions that 
can be undone or redone is limited only by the 
amount of memory (i.e., RAM and virtual memory) 
available for use by ChemDraw. When you save 
your document the Undo queue is reset and starts 
over. 

To undo the last action performed: 

• From the Edit menu, choose Undo. 

The last action performed is reversed. The Redo 
command changes to reflect the undone action. The 
Undo command changes to reflect the next action 
you can undo. 

For example, if you draw cyclohexane, create an 
atom label text box, type a label, and select and 
rotate the structure, you will be able to remove the 
actions as follows: 

1. Remove the rotation. 

2. Remove atom label. 

3. Remove the ring. 

At each step, the Undo.command is appended with 
the action being removed. 



Redoing Actions 

When you undo an action, the Redo command 
becomes active. You can reverse the effect of the 
Undo command by choosing the Redo command. 
The Redo command is appended with the action 
being redone. 

To redo the last action performed: 

• From the Edit menu, choose Redo. 

The last action undone is reinstated. The Undo 
command changes to reflect the next action you can 
undo. The Redo command changes to reflect the 
next action that can be redone. 

Customizing your environment 

In ChemDraw there are many ways to customize 
your work. Preferences allow you to change the 
default behavior of certain options that will be in 
force for every open document. Document Settings 
allow you to change the default behavior of options ' 
that will affect only the frontmost document. In 
addition, you can customize your menus by adding 
commands that perform tasks using other 
applications by adding Scripts (Macintosh) or 
through menu extension DLLs (Windows). 

Preferences 

Preferences affect the way the ChemDraw 
application works, regardless of the document with 
which you are working. Preferences affect things 
like the units of measurement that you use. 
Preferences are saved in the ChemDraw Preferences 
file (Macintosh) or chemdraw.ini (Windows) which 
is located within the Windows directory (Windows) 
or Preferences folder in the System Folder 
(Macintosh). As you become familiar with the 
application, you can change the preferences to suit 
your needs. Preferences are described as the topic 
to which they apply is discussed. 
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figure 1-8 The Preferences dialog box 



Preferences 



onlts l locftes ▼[ 
Tolerance; S§ pf«ets 

□ Include Footer 

H Include Post Scrip I 

H Include CbentOrav Laser Prep 

□ Shorn SSnun Slide Boundary 6 aides 

H Reqalre Optloa-fteturn to Creole New line In atom Labels 

□ Require Option-Beturn to Create New Lttte In Captions 

□ Optimize Pic tares for High Resolution Noa-PastScript Printing 

□ Use Bitmap Fonts (linen ftu citable 
0 automatic Atom Labels 

0 Print Background Color 

Q Cnetfc Structure tUaen Copying to Cupboard or tHportlng 
£3 Show attachment Bank Indicators 



[ Cancel ] | OK j 



Table 1-5 Preferences options 



select this 
preference.. 

Units 



Tolerance 



Include Footer 



Include 
PostScript 
(Macintosh only) 



if you want to... 

change the units used in the 
Drawing Settings dialog box, 
the Rulers and the Crosshair. 
Available units include inches, 
centimeters and points. 

change the size of the 
highfight box that appears 
when you point at any object 
in the document window. The 
tolerance affects how close the 
cursor needs to be for 
selecting or joining. 

print a footer containing the 
document name, date and 
time of the last revision. The 
footer appears in the lower left 
corner of a printed document. 

transfer ChemDraw pictures to 
other applications that will * 
eventually print to a PostScript 
printer. ChemDraw pictures can 
be transferred through any of 
the following: the Clipboard, 
Publish or EGO. If you are 
printing to a non-PostScript 
printer, you can leave this 
checkbox unchecked. 



select this 
preference.. 

Include 
ChemDraw . 
LaserPrep In 
Pictures 

(Macintosh only) 



Show 35mm 
Slide Boundary 
Guides 



if you want to... 

print to a printer that cannot 
be initialized using 
ChemDraw (for instance, a 
service bureau). You should 
also check the Include 
PostScript option if you select 
this option. If you are printing 
to a non-PostScript printer, 
there is no need to have this 
checkbox checked. 

NOTE: This extra 
PostScript information 
will add an extra 11 to 
12K per picture to the 
destination document; 
however it insures that 
the document containing 
the ChemDraw pictures 
can be printed. This 
affects Clipboard, Publish, 
EGO, and EPS files. 
display boundary guides to 
help you keep your picture in 
the appropriate ratio for the 35 
mm slide format. 

Boundary lines appear at 7 
inches and 10.5 inches. The 
page size must be at least 7 x 
10.5 inches for the boundary 
guides to appear. The 
boundary guides are not 
printed. 

I NOTE: This option to 
print slides is merely an 
assistant to keeping your 
structures within the 
bounds of the standard 35 
mm slide dimensions. 
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Table 1-5 Preferences options (continued) 



select this 
preference... 

Require 
Ctrl-Enter to 
Create New Line 
(Windows) or 
Require Option + 
Return to Create 
New Line 
(Macintosh) 



Optimize 
Pictures for High 
Resolution Non- 
PostScript 
Printing 

(Macintosh only) 



Use Bitmap Fonts 
When Available 
(Macintosh only) 



Automatic Atom 
Labels 



Print Background 
Color 



if you want to... 

use the Enter key (or Return 
key for Macintosh users) to 
close text boxes. 

When this option is selected, 
you will need to hold down 
the Ctrl kev and press the 
Enter key (or the Option and 
Return key for Macintosh 
users) to add a new line. 

transfer ChemDraw pictures to 
another application that uses a 
High Resolution Clipboard 
and will be printing the 
document to a non-PostScript 
(QuickDraw) printer. If you 
are unsure if the application 
uses a High Resolution 
Clipboard, try transferring 
pictures with this checkbox 
selected and deselected and 
see which picture prints with 
higher quality. 

display text on screen using 
Bitmap fonts rather than 
TrueType fonts. The text will 
appear more quickly, and for 
some fonts, such as Helvetica, 
the on-screen display is more 
readable. However, TrueType 
fonts print more accurately, 

have ChemDraw calculate the 
best alignment for atom that 
you create. If you want all 
atom labels to be justified 
flush left when created, 
deselect this check box. 

print the background color. 
With this option deselected, 
the background will always 
print as white. 



select this 
preference... 

Check Structure 
When Copying 



Show 

Attachment Rank 
Indicators 



if you want to... 

invoke the Check Structure 
command when a structure is 
copied to the Clipboard or 
saved. 

This provides a safety check 
for structures that you will be 
importing into other 
applications, such as 
ISIS/Base. 

show visual indication of the 
attachment point ordering in 
alternative groups. 



Document Settings 

Document settings are user definable settings that 
are applied to the current document. Document 
settings include Drawing Settings, Caption Text 
Settings, Label Text Settings, Print/ Page Setup, and 
the Color Palette. Drawing Settings affect drawing 
related options such as the fixed length used to 
draw bonds. Text Settings affect text related options 
like the font used for atom labels and captions. The 
Color Palette affects the colors available to Colorize 
objects. The Print/Page Setup affects options like 
the page size used. 

As you become familiar with ChemDraw you can 
change these settings to fit your needs. You can also 
save different sets of document settings in style 
sheets /stationery pads to be used for special 
instances, such as journal articles, textbook 
chapters, slide presentations and so on. See "Saving 
Customized Settings" in Chapter 1, ChemDraw 
Basics, for more information. 

Drawing Settings 

Drawing Settings are document settings that affect 
how bonds are drawn. Changes made in the 
Drawing Settings dialog box (Figure 1-9) take effect 
for all bonds already drawn as well as those that 
are drawn later. Changes made affect the active 
document window only. Drawing settings can be 
saved in style sheets /stationery pads. 



g g iire 1-9 Drawing Settings dialog box 

i 




A summary of each of the options is described in 
table 1-6 below: 

Table 1-6 Drawing Settings options 



Adjust this 
setting... 

Chain Angle 



Bond Spacing 



If you want to... 

change the angle (from 1 to 179 
degrees) between bonds created 
by the Acyclic chain tool or 
modified by the Clean Up 
Structure command 

For more information see more 
information see "Acyclic Chain 
Tool" in Chapter 3, Drawing 
Chemical Structures and "Structure 
Clean Up" in Chapter 8, Advanced 
Drawing Techniques. 

change the distance between the 
lines in double or triple bonds. 
The distance is set as some 
percentage of the total length of 
the bond (between 1 and 100). 
This allows for proportional 
spacing to be used if different 
bond lengths are used in the 
drawing. For more information 
see "Drawing Settings for Bonds" 
in Chapter 3, Drawing Chemical 
Structures. 



Adjust this 
setting... 

Fixed Length 



Bold Width 



If you want to... 

constrain the length of the bonds 
drawn to the length you specify 
whenever the command Fixed 
Lengths in the Tools menu is 
selected (a checkmark is next to 
it). This will also adjust the 
preferred bond length for 
structures modified by the Clean 
Up Structure command. 

For more information see "Fixed 
Lengths" in Chapter 3, Drawing 
Chemical Structures and "Structure 
Clean Up" in Chapter 8, Advanced 
Drawing Techniques. 

change the width of the line used 
when bold and wedge bonds are 
drawn. 

For more information see 
"Drawing Settings for Bonds" in 
Chapter 3, Drawing Chemical 
Structures. 

change the width of all bonds, 
lines and arrowheads in the 
drawing. 

For more information see 
"Drawing Settings for Bonds" in 
Chapter 3, Drawing Chemical 
Structures. 

Margin Width change the amount of space 

surrounding all atom labels that 
will erase portions of the bonds to 
which they are attached. The 
margin width also determines the 
amount of white space 
surrounding the front bonds in a 
bond crossing. 

For more information see "Atom 
Labels" in Chapter 4, Captions and 
Atom Labels, and "Bond 
Crossings" in Chapter 3 t Drawing 
Chemical Structures. 



Line Width 
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Table 1-6 Drawing Settings options (continued) 



Figure 1-10 Text Settings dialog box (Macintosh) 



Adjust this 
setting... 

Hash Spacing 



If you want to... 

change the spacing between the 
hashed lines used when wedged 
hashed bonds, hashed bonds, 
dashed bonds, dashed arrows or 
dashed curves are drawn. 

For more information see 
"Drawing Settings for Bonds" in 
Chapter 3, Drawing Chemical 
Structures. 



Text Settings 

Text Settings (Macintosh) or Caption Text Settings 
and Label Text Settings (Windows) affect how new 
captions and all atom labels for the current 
document are drawn and formatted. Changing the 
Text Settings in the Text Settings dialog box 
(Macintosh, Figure 1-10), or Caption/ Label Text 
Settings (Windows, Figure 1-11), affects the current 
document only. You can change the caption Font, 
Size and Style, and the atom label Font, Size and 
Style. All captions created after exiting the Text 
Settings dialog box will use the new settings. All 
atom labels previously drawn will change in 
proportion to the new atom label settings. You can 
save text settings in stationery pad documents 
(Macintosh) or Style Sheets (Windows) if you 
repeatedly use the same settings. See Chapter 4, 
Captions and Atom Labels, and "Saving Customized 
Settings" later in this chapter. 



TeHt Settings for "Untitled document- 1" 



New Captions 


Htom Labels 


Font| Times ^| 


Font| Heluetico ▼! 




Size) 10 | 


□ Bold 


□ Bold 


□ Italic 


□ Italic 


□ Underline 


□ Underline 


□ Outline 


□ Outline 


□ Shadow 


□ Shadow 


□ Formula 


S Formula 



H Fractional Character Widths 



[ Cancel ] [( OK ]] 



Fractional Character Widths (Macintosh Only): 
Choose the Fractional Character Widths checkbox 
to change the spacing between characters so that 
they are as close to proportional spacing as 
possible. If you are printing to a PostScript printer 
this option generally improves the font appearance. 
The screen image of the font is also affected by this 
checkbox, and the text may look irregular on the 
screen. ; 

j NOTE: If you copy structures to other 
applications, make sure the character widths 
setting is the same in the other application or else 

I printing problems may occur. 

Figure 1-11 Caption Settings dialog box (Windows) 
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Coior Palette 

Choose Color Palette to display a dialog box 
(Figure 1-12) where you can add, remove, or 
change the default foreground and background 
color and specify the other colors available for 
coloring objects. For more information, see 
"Changing the Color palette" in Chapter 11, Working 
with Color. 

Changes made to the color palette affect the current 
document only. You can save Color Palette settings 
in a style sheet /stationery pad. For more 
information see "Saving Customized Settings" later 
in this chapter. 



fjqure 1-12 Color Palette dialog box 





Bodcgrouod Color. | J 




Foreground Colon 




Other Colon: MmBl 













A summary of each of the options is described in 
Table 1-7. 

Table 1-7 Color Palette options 

Click this If you want to... 

button „ 

New Coior add a new color box and set its 
color using the Color Picker or 
Color Wheel dialog box. 

Set Color change the color associated with a 

color box that you have selected 
in the left side of the dialog box. 
Any objects using the old color 
are changed to the new color. 

Remove Color delete a color box that you have 
selected in the left side of the 
dialog box- Any objects using the 
removed color are changed to the 
Foreground color. 



Saving Customized Settings 

Every new document created within ChemDraw 
uses a style sheet /stationery pad to obtain its 
document settings. Style Sheets/ Stationery Pads 
can also contain predefined objects. When you 
create a new document, you actually create an 
untitled copy of the style sheet/ stationery pad. You 
can make any changes you want to the copy of the 
style sheet without affecting the style 
sheet/stationery pad itself. By creating different 
style sheets /stationery pads, you can avoid the 
need to specify the document settings repeatedly 
when you switch between projects that require 
different settings. As a convenience, style 
sheets / stationery pads can be stored in the 
cd.items directory (Windows) or ChemDraw Folder 
(Macintosh) so that they are accessible from the 
Open Special submenu in the File menu. 

Applying Settings From Other Documents 

To apply document settings to the active window 
that are contained in a style sheet located in the 
cd_items directory /ChemDraw Folder: 

• From the File menu, choose Apply Settings. 

• From the Apply Settings submenu, choose a style 
sheet/stationery pad. 

The settings in the active document window 
change to those found in the style sheet /stationery 
pad that you choose. 

To apply the document settings contained in a 
ChemDraw document or style sheet /stationery pad 
not contained in the cdjtems directory (Windows) 
or ChemDraw Folder (Macintosh) to the document 
in the active window: 

• From the Apply Settings submenu, choose Other. 

The Open dialog box appears. 

• Select a ChemDraw document or style 
sheet/stationery pad and click the OK or Open 
button. 
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NOTE: In ChemDraw Pro, Template 

Style Sheets/Stationery Pads don't appear in the 
Apply Settings pop-up menu. However, you can 
access Template Style Sheets! Stationery using 
the Other command. 

Scripts (Macintosh Only) 

The Scripts menu contains scripts that you can use 
to perform tasks within ChemDraw or between 
ChemDraw and another scriptable application. 

Scripts found in the Scripts menu are created using 
Apple's Script Editor application. With the proper 
script extensions in conjunction with Apple's Script 
Editor application, you can create scripts using the 
AppleScript™ scripting language and add scripts to 
the Scripts menu by placing them in the ChemDraw 
Folder. 

BNOTE: Scripts not stored within the ChemDraw 
Polder are not accessible from the Scripts menu. 

To read about the scripts that come with ChemDraw: 

• From the Scripts menu, Choose Read About 
ChemDraw, 

To learn more about AppleScript™ and the Script 
Editor application see your system manuals. There 
is also a variety of manuals and guides available 
from various sources that discuss AppleScript™ in 
more detail. 

I NOTE: The Scripts menu will not be active if 
you do not have any Scripts within your 
ChemDraw Polder. AppleScript 1.1 or later is 
required to use the scripts supplied with 
ChemDraw. 

Menu Extension DLLs (Windows Only) 

Through the ChemOffice SDK (Software 
Developers Kit), new menus and menu items that 
control ChemDraw can be added to ChemDraw. At 
this time, the SDK requires a solid working 
knowledge of C programming for implementing 
these menu extensions. 

For more information about the SDK see our web 
page at: http/ / www.camsoft.com. 
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^Itutorial 1 : Reaction Schemes 

jf Indus tutorial, you will draw the following 

(simplified) reaction scheme: 



Chapter 2, Getting 
Started Tutorials 



Piltiis chapter provides several tutorials designed to 
pteacli you useful drawing techniques. 
Mu should review the section "Conventions" in 
Pine Introduction of this user's guide. The 
fCmunology found there is used throughout these 
ISrials. You may also find it useful to have your 
1g@uick Reference card handy as you perform each 
& tutorial. 



x 



OH 



XX 



2-propanone 
2 moles 



OH 

4-hydroxy-4-methyl-2-pentanone 
1 mole 



• First, start ChemDraw. 

. From the File menu, choose Save As. 

• In the text box at the bottom of the dialog box, 
type "tutl.cdx". 

. Select a directory (Windows) or folder (Macintosh) 

in which to save the file. 
. Click the OK button (Windows) or the Save button 

(Macintosh). 

• Open the Tools menu and make sure there is a 
check mark next to the Fixed Lengths and Fixed 
Angles command. If either command is not 
checked, choose the command again to select it 

EESL 



Show Crosshair CtrUH 
Show Bu^s FI1 



J Fixed Length* CtrUL 
VFtxjd Angles Ctrf+E 



I NOTE: Applying fixed lengths and fixed angles 
\ assists you in creating structures with bond 
I lengths and angles that are consistent with each 
| other. The fixed length is set in the Drawing 
| Settings dialog box. The fixed angle is always an 
I increment of 15 degrees, 

1. Select the Solid Bond tool by clicking its icon. 




2. Position the pointer (which appears as a cross 
when a bond tool is selected) anywhere in a 
document window and hold down the mouse 
button. 

3. Drag the mouse diagonally upwards to the right 



2. point 



+ 



3. drag 



Release the mouse button when you have made a 
30 degree angle and extended the bond to its fixed 
length (look at the Message area at the lower left 
corner of the document window). 

I NOTE: When drawing with bond tools, you 
must always draw the first bond in a structure by 
I dragging as shown above. You cannot begin a 
\ structure by clicking using a bond tool or by 
I adding a bond to a caption. If you are using a 
I ring tool, you can click to begin.a structure. 

Next, add a bond: 

4. Point to the right atom of the bond. 

5. Click the atom to add a bond. 
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A second bond is deposited forming a 120 degree 
angle between the bonds. 

I NOTE: The angle used when clicking to add 
bonds is controlled by the Chain Angle setting in 
the Drawing Settings dialog box in the File 
menu. If this bond angle cannot be established, 

| the next smaller and logical bond angle is used. 



4. point 



5. click 



Next add a second bond: 

6. Continue pointing to atom C2. 

7. Click the atom to add a bond. 



6. point 



7. click 



Next you will change a single bond into a double 
bond: 

8. Point to C2 and hold the mouse button down. 

9. Drag from C2 to C4 over the existing single bond. 
Release the mouse button. 



X 



8. point 



'X 



9. drag 



Next you will add labels to the structure. Atom 
labels can be added in several ways. These will be 
illustrated in various steps in the tutorial. 

10. Point to atom shown below. 

11. Double-click the atom. 



x 



10. point 



11. double-click 



12. Type "O" in the text box that appears. 

To close the text box you can click in an empty area 
of the window or click another tool to select it. 





q 


■ 






12. type 



In the next series of steps you will learn how to 
duplicate a structure and create another structure 
from the duplicate. 

First, you will select the structure: 

13. Select the Selection tool by clicking its icon. 
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The last structure drawn is automatically selected. 
Next you will create the duplicate. 

14. Point over the Selection rectangle. 

15. Press and hold down the Ctrl key (Windows) or 
the Option key (Macintosh). 

The pointer turns to a hand with a plus sign inside 
to signal that you are in the duplication mode of the 
Selection tool. 



14. point 



\ # i 



15. press Ctrl (or 
Option) 



16. Drag the Selection Rectangle to the right. 

A copy of the structure is created when you begin 
dragging. The original structure remains in its 
original position. Release the mouse button when 
the copy is clear of the original. 




I TIP: When you create a copy in the manner just 
shown you can drag it anywhere in the document 
window. However, you may want to restrict the 
position of the copy so it remains aligned with the 
original. To do so, simply hold down the Alt key 
(Windows) or Command key (Macintosh) in 
addition to the modifier key mentioned in the last 

| step. 



Next, you will modify the duplicated structure. 
17. Select the Solid Bond tool by clicking its icon. 




18. Point to atom shown below. 

19. Click the atom to add a bond. 



O 



18. point 



19. dick 



To add several bonds to a single atom: 

20. Point to the atom shown below. 

21. Click the bond three times, allowing a pause in 
between each click. 

I NOTE: If you click too fast, the click will be 
| interpreted as a double-click, and a text box will 
open, or a triple-click which will repeat your last 
atom label 



20. point 



21. click 
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I NOTE: The angle used when bonds are deposited 
in this way is based on the Chain Angles Setting 
in the Drawing Settings dialog box. If that value 
cannot be established the next chemically logical 
I angle is used. If you need to reorient one of the 
! bonds that you created, hold dawn the Shift key 
j and point to a non-attached atom and drag the 
\ atom to another position. 

To reposition one of the bonds: 

22. Hold down the Shift key and point at the vertical 
bond that is facing downwards. 

23. Drag the bond so that it is facing diagonally to 
upwards to the right 

Release the mouse button and depressed keys. 



22. Shift + point 




+ 



23. drag 



Next you will create an atom label using one of the 
easiest methods, HotKeys. Many of the keys on 
your keyboard have been preassigned to be 
HotKeys and are linked to specific atom labels. 

24. Point to atom shown betow. 

25. Press the lowercase "o n key on your keyboard. 

When you use HotKeys that represent a single 
element, like "O", the proper number of hydrogens 
are added to the label. To see this, click the double 
bond with the Eraser tool. To continue with this 
tutorial, choose Undo from the Edit menu. 




24. point 




OH 



25. press V 



In the next step you will move the structures using 
the Selection tool to make room for adding an 
arrow. A new method for selecting is introduced. 

At this point in the tutorial you should have two 
structures within your window. 



AA> OH 



TIP: Now that you have all the structures for the 
reaction scheme, you can check that you have 
drawn them correctly by using the Check 
Structure command. 
•Select the Selection tool 
The last structure drawn is automatically 
selected. To select a different structure, double- 
click one of its bonds. 

•Choose Check Structure from the Object menu. 
A message indicating whether errors were found 
or not will appear. 
•Repeat for the other structure. 

| NOTE: If an error is found, you can dick the 
g Stop button in the message window that appears 
i to highlight the troubled portion of the structure. 

26. Select the Selection tool by clicking its icon. 




27. Hold down the Ctrl key (Windows) or Option key 
(Macintosh). 

The pointer changes to a box indicating that you are 
in the Marquee mode of the Selection tool. 

28. Drag diagonally over the entire structure. 
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Once you have dragged over the objects, release the 
mouse button and the depressed keys to create the 
selection. 



□ 

^^OH 








< 






u 


27. Ctrl (or 
Option) + point 


28. drag 





Next you will drag the selection to make room for 
adding an arrow. 

29. Hold down the Alt key (Windows) or Command 
key (Macintosh) to constrain movement of the 
selection and drag the Selection Rectangle. 




Next you will add arrows to a reaction scheme. 

30. Hold down the mouse button over the Arrow tool 
to display the Arrow palette. 

NOTE: The triangle in the lower left corner of 
the Arrow icon indicates it contains a palette. 

31. Drag the cursor to the small normal arrow (first 
row, third column). 

Once you have selected an arrow you can release 
the mouse button. 



j NOTE: Once you have chosen an arrow 
| from the palette it becomes the default arrow 
1 type. You can use that arrow by clicking the 
Arrow tool to select it. You only need to display 
the arrow palette if you want to change to a 
I different arrow type. 









30. press and 
hold 





I 




7 


31. drag 



Next you will draw using the arrow you selected. 

32. Point to the end of the reactant and hold the 
mouse button down. 

33. Drag the Arrow to the length you want 

When you have the length you want, you can 
release the mouse button. 

I Tip: If you need to alter the length (or the angle 
relative to the X axis) of the arrow after you draw 

I it: 

» Hold down the Shift key and point to the 
I arrowhead (a highlight box appears when you are 
I pointing correctly). 

•Drag the arrowhead to the length (and angle) 
\ you want. 
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0 






A - 


— +1 




33. dracj 



Adding line formula or other captions for 
representing reagents and/or reaction conditions is 
performed using the Text tool As pointed out 
earlier, the Text tool has two functions, labeling 
atoms and creating captions. To use the Text tool 
for creating captions and line formula, point to an 
empty area of the document window (i.e. don't 
point at an atom). The pointer will appear as an 
insertion point indicating that a caption will be 
created if you click the mouse button. 

34. Click the Text tool to select it 









34. dick 



35. Point above the arrow. 

36. Click to create a text box. 



I 



35. point 



o 



36. click 



37 Type "OH" 




NOTE: Captions and line formula with subscript 
numbers can be created by choosing the Formula 
J style from the Text menu. In addition, formula 
\ style allows you to calculate information about a 
I caption using the Analyze Structure command. 

BNOTE: To realign the caption if necessary, select 
the Selection tool and drag (he caption. 

Next you will add a charge symbol. Rather than 
add a negative charge symbol using the keyboard, 
there are specialized symbols available in the 
Reaction Mechanism tool palette. 

38 Click and hold down the mouse button over the 
Chemical Symbol tool. 

39 Hold down the mouse button and drag to the 
circled negative charge symbol (second row, 
fourth column) and release the mouse button. 









38. dick and hold 













39. draq 



Next you will draw a symbol using the one you 
selected from the palette: 

40 Position the pointer to the right of the OH caption. 

41 Click to deposit the charge symbol. 

Move the cursor away from the symbol after you 
have drawn it. 



+ 



OH 



40. point 



OH 



41. click 
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It is often convenient to make several related 
objects selectable by double-clicking for purposes of 
manipulating or moving. Any objects added from 
the Chemical Symbols palette is automatically 
associated with the structure (or caption in formula 
style) that it is closest to. However, objects such as 
arrows are not associated automatically. You can 
manually group objects using the Group command. 

To group several objects: 

42. Select the Selection tool by clicking its icon. 




43. Hold down the Shift key and click the arrow, the 
OH caption and the charge symbol. 



43. Shift* click 
each object 



The Shift key allows you to add objects to a 
selection without deselecting other objects. 



i 



NOTE: If you are holding down the Shift key and 
dick an already selected object, that object is 
deselected. 



• From the Object menu, choose Group. 



I 



NOTE: Objects within a group are still selectable 
as individual objects by single clicking. 



Next, you will use the Text tool to create a caption 
containing the name and amount of reactant, and 
center the information under the structure. 

44. Click the Text tool to select it 









44. dick 



45. Point below your first structure. 

46. Click to create a text box. 



A 



45. point 



A 
D 



46. click 



47. From the Text menu, choose Centered. 

The orientation of the "I" beam changes to the 
center of the text box (Macintosh). The default that 
appears whenever you create a new text box is 
flush left 



A 
D 



47. choose 
Centered 
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Next type your caption: 

48. Type "2-propanone". 

49. Press the Return key to begin a new line. 



A 



2-propanone ■ 



46. type 



A 



2-propanone 



49. press Return 



50. Type "2 moles- 



A 



2-propanone 
2 moles 



50. type 



Next you will create an aligned caption for the 
other structure. 

51 . Press the Tab key to create another Text box that 
is aligned adjacent to the first 

52. Type M 4-hydroxy-4-rnethyl-2-pentanone", press 
Return and type "1 mole". 



NOTE: Using the Tab key in the caption mode of 
the text tool provides a way of creating tables of 
captions. As an added benefit, the font, size and 
style (not the justification which is flush left by 
default) are maintained from the previous 
caption. 



A 



2-propanone 
2 motes 



51. press Tab 



| TIP: If your captions are not aligned properly 
beneath the structures you should move them 
J using the Selection tool. 

Click the Selection tool to select it. 
| The text box is automatically selected since this 
I was the last object you drew. 

Press the Left or Right Arrow key to move the 
I caption so it is centered beneath structures. This 
method will maintain the alignment created by 
\theTabkey. 

To complete the presentation, you can add a 
shadowed box around the scheme: 

53. Hold down the mouse button over the Drawing 
Elements tool. 

54. Select the shadowed box from the palette of 
drawing elements. 




53. press and 
hold 



& 


O 




■ 








54. drag 



53. Point to the upper left corner of the reaction 
scheme. . - - 

54. Hold down the mouse button and drag diagonally 
downward to the left to draw the box. 

When the box encompasses the entire reaction 
scheme release the mouse button. 
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o 

A 



XX 



2-propanone 
2 motes 



OH 



4^ydroxy-4-methyJ-2-pontanone 
1 mole 



53. point 



OH© 



XX 



2-propanone 
2 motes 



OH 

44iydroxy-4-methyt-2-pentanone 
1 mote 



54. drag 



• From the File menu, choose Save. 
Your changes are saved. 

• From the File menu, choose Close. 

You have completed your first reaction scheme. In 
trie next exercise you'll add an intermediate to 
make the scheme more complete. 

Tutorial 2: Drawing an 
Intermediate 

This tutorial will show you how to draw the 
following intermediate structure starting from a 
ring and add arrows with customized shapes using 
the Pen tool: 




r 

OH 



From the File menu, choose New Document 
From the File menu, choose Save As. 



• In the text box at the bottom of the dialog box, 
type "tut2.cdx". 

• Select a directory (Windows) or folder (Macintosh) 
in which to save the file. 

• Click the OK button (Windows) or the Save button 
(Macintosh). 

1 . Select the Cyclohexane Ring tool. 




2. Point in an empty area of a document window. 

3. Click to deposit a ring. 



o 



2. point 



3. click 



Next you will erase some of the bonds in the ring: 
4. Select the Eraser tool. 









4. click 



5. Point to the atom between the apex bonds. 

TIP: You can also delete these bonds individually 
by pointing at the center of a bond and clicking. 

6. Click the atom to delete the atom and its bonds. 
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5. point 



□ 



U 



6. dick 



Next you will add a bond: 
7. Select the Solid Bond tool. 




8. Point to atom C2. 

9. Click to add a bond. 



8. point 



9. dick 



Next you will add a second bond: 

10. Move the cursor over C4. 

1 1 . Click to add another bond. 



10. point 



11. dick 



Next you will add a third bond using a dragging 
method to make sure it has the desired orientation: 



12. Continue to keep the cursor on C4. 

13. Hold down the mouse button and drag upward to 
the right 

When the bond is oriented, release the mouse 
button to deposit the bond. 



12. point 



XJ< + . 



13. drag 



Next you will create a double bond: 

14. Point to C2. 

15. Drag from C2 to C3 over the existing bond to 
create a double bond. 



14. point 



15. drag 



Next you will change orientation of the lines of the 
double bond: 

16. Point to the center of the double bond. 

17. Click (don't drag) to move the second bond to the 
outside. 

j Note, you can move a double bond in this manner 
whenever a bond tool is the selected tool. Notice 
J that the cursor takes on the appearance of the 
I bond tool that is selected. 




16. point 



17. dick 
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Next, you will add an atom label. 

18. Point to the atom to label. 

19. Double-click the atom to open a text box. 



18. point 



19. double-click 



20. Type M O w , choose superscript from the Style 
Submenu in the Text menu and then type 




Next you will label an atom with "OH": 

21. Point to the rightmost atom. 

22. Double-click the atom to open a text box. 




23..Type "OH" 



0" | 


OH| 


i 


23. type 



Now you need to add some arrows to indicate 
electron flow; however, the arrows in the arrows 
palette are too uniform for this purpose. Instead 
you can create customized arrows using the Pen 
tool 

24. Click the Pen tool. 

25. Set the style of the curve to an arrow, by choosing 
Arrow at End from the Curves menu. 




26. Point the cursor near the double bond where you 
want to indicate the start of electron flow, 

27. Drag downwards and to the left. Release the 
mouse button. 

The cursor changes to a hand with a "+" in it 
indicating that you are in the editing mode of the 
Pen tool. 




OH 



26. point 




O' 



OH 



27. drag 



28. Position the cursor where you want the arrow 
head to appear. 

29. Drag upwards to create a curve segment. 

Press the Escape key (to exit drawing mode). The 
lines around the curve will then disappear. 
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f 



o 




OH 



28. point 



29. drag 



Next you will refine the shape of the arrow: 

30. Point at the center of the curve until a highlight 
box appears. 

31. Click the curve to enter edit mode. 



30. point 




31. click 



32. Point to the handle pointing away from the curve 
to the right (this is called a tangent handle and 
controls the tangent of the curve that it touches) 

33. Drag the handle upwards to the left to make the 
arrow head point more inward. 

Press the Escape key when the arrow is how you 
want it. 



32. point 



33. drag 



34. Create additional arrows In the same manner and 
create a proton caption to complete the 
intermediate. 




TIP; While working with arrows or other objects 
that are in small places, you can magnify your 
view using the Magnify command in the Tools 
I menu. 

• From the File menu, choose Save. 

• From the File menu, choose Close. 

Tutorial 3: Using Rings 

In this tutorial you learn how to draw more 
complex structures by using rings: 

o 

II 

.CH 




From the File menu, choose New Document 

From the File menu, choose Save. 

Type "tut3.cdx" in the text box. 

Select a directory (Windows) or folder (Macintosh) 
in which to save the file. 

Click the OK button (Windows) or the Save button 
(Macintosh). 
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1 . Select the Cyclohexane Ring tool. 




2. Point In an empty area of a document window. 

3. dick to deposit a ring. 



o 



2. point 




3. dick 



Next you will fuse a second ring to the first 

4. Point to the center of lower right bond in the ring. 

5. Click to fuse another ring. 




4. point 




5. click 



Next, you will fuse a third ring: 

6. Point to the ring shown below. 

7. Click to fuse another ring. 



You should end up with the structure shown on the 
right 




6. point 




7. click 



Finally, you will fuse a fourth ring: 

8. Point to the ring shown below. 

9. Click to fuse another ring. 




8. point 




9. click 



Next you will remove bonds in the ring using the 
Eraser tool. 

10. Select the Eraser tool. 









10. click 



Chapter 2, Getting Started Tutorials 



37 



11. Point to the atom between the upper two bonds. 

Highlight boxes appear on the bonds that will be 
removed. 

12. Click to delete the atom and its bonds. 




11. point 




12. dick 



13. Continue deleting by clicking each of the atoms or 
bonds shown below. You should end up with the 
structure shown on the right. 




13. dick 




resuit 



Next you will add double bonds to the structure 
and realign them. 

14. Select the Solid Single Bond tool. 




15. Point to the atom indicated below. 

16. Drag upwards to draw a double bond. 




15. dick 




result 



Next, add another double bond: 

16. Point to the atom indicated below 

17. Drag upwards to draw a double bond. 




16. point 




17. drag 



Next you will realign the double bonds so they are 
centered. 

18. Point to the center of the lower double bond. 

19. Click to move the line to the other side of the 
bond. Click again to center the bonds. 




18. point 




19. click twice 
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Next you will add an oxygen atom label to 
complete the structure: 

24. Point over the atom to label as oxygen. 

25. Press the "o" key on your keyboard. This key is i 
Hotkey assigned to the atom label "O". 




24. point 




25. press "o" 



• From the File menu, choose Save. 

• From the File menu, choose Close. 

Tutorial 4: Fischer 
Projections 

This tutorial shows you how to draw a Fischer 
projection of glucose (shown below) by drawing a 
linear series of bonds. 
CHO 



H- 
HO 
H- 
H- 



-OH 
-H 
-OH 
-OH 



CH 2 OH 

• From the Open Special submenu In the File menu 
choose ACS-1996.cds (Windows) or from the 
Windows menu choose ACS Document 1996 
(Macintosh). 

The new document created is based on a Style 
Sheet (Windows), or Stationery pad (Macintosh). 



Chapter 2, Getting Started Tutorials 



39 



You might notice in this example that bonds and 
atom label fonts/sizes are different These special 
documents allow you to have pre-configured 
settings for different tasks. In this example, the 
ACS template is used to help maintain 
information for a one- column layout (a Page 
Setting), for bonds with a Fixed length of 0,2 
inches (a Drawing Setting), and for Atom Labels 
in Times Font (a Text Setting). This is the 
desired setting for structures to be published in 
all ACS journals. 

• From the File menu, choose Save As. 

• Select a directory (Windows) or folder (Macintosh) 
in which to save the file. 

• Type "tut4.cdx" in the text box at the bottom of the 
Save dialog box. 

• Click the OK button (Windows) or Save button 
(Macintosh). 

1. Select the Solid Bond tool. 




2. Point in the document window. 

3. Hold down the mouse button and drag vertically to 
draw your first bond. 



+ 



2. point 



+ 



3. drag 



Next, add another bond: 

4. Point to the lower atom. 

5. Hold down the mouse button and drag downward 
to draw the second bond. 



i 



4. point 



+ t 



5. drag 



6. Repeat above step 4 and 5 three more times for a 
total of five bonds. 

I NOTE: Drag the pointer along the length of the 
bonds you drew, you will see the pointer alternate 
between an arrow and a cross. The arrow 
indicates you are pointing over the center of a 
bond, and the cross indicates you are pointing to 
an atom. 



+ 



6. point and drag 
three more times 



Next, you will add a horizontal bond to the second 
atom in the string of bonds you created: 

7. Point to C2. 

8. Click the atom to add a perpendicular bond. 
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7. point 



8. click 



Next, add a horizontal bond in the opposite 
direction: 

9. Continue pointing to C2. 

10. Click the atom to add a perpendicular bond in the 
opposite direction. 



9. point 







— ! 




10. dick 



Next you will add a bond to the next atom in the 
line of bonds. 

11. Point at the third atom (C3). 

12. Click the atom to add a perpendicular bond. 



/ /. point 







1 




12. click 



13. Continue pointing to C3. 

14. Click the atom to add a perpendicular bond in the 
opposite direction. 







j 




13. point 



9- 



14. click 



15. Repeat steps 13 and 14 for the for the fourth (C4) 
and fifth (C5) atoms. 



















— ! 




15. click C4 and C5 
twice 
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Next, add a label to CI: 

16. Point to C1. 

17. Double-click C1 to create a text box, then type 
CHO. 



j 
















16. point 







CHO| ■ 






















17. dick and type 



18. Point to C6. 

19. Double-click C6 to create a text box, then type 
CH20H. Click outside the text box to close it 



CHCj 



18. point 



CHO 



CHjOh( ■ 



19. dick and type 



Next add the H, and OH labels: 

20. Point to the atom shown below. 

21. Press the key "h" to label the atom with a 
Hydrogen. 



CHO 



CH 2 OH 



20. point 



CHO 



H- 



CH 2 OH 



21. press "h" 



22. Repeat this labeling procedure for the remaining 
atoms that are hydrogen indicated by arrows 
below on the left 



CHO 



H- 



CH 2 OH 



22. point and press 



CHO 



H- 



H- 
H- 



-H 



CH 2 OH 



Result 



Next, label the OH's: 

23. Repeat this labeling procedure for the remaining 
atoms pressing the Hotkey "o" to label them with 
OH. The result should appear as shown below. 
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As a final step, you will check the chemical syntax 
of the structure you drew followed by 
automatically calculating the formula and 
molecular weight 

24. Select the Selection tool to automatically select 
the last structure drawn, tf the structure is not 
selected for whatever reason, double-click the 
structure. 

25. From the Object menu, choose Analyze Structure. 

If drawn correctiy, a dialog box with information 
calculated from the structure appears (if errors are 
present, a check structure message appears 
indicating the problem). 

26. In the dialog box that appears, deselect all but the 
Formula and Molecular Weight checkboxes. 

27. Click the Paste button to paste the information as 
a caption below the structure. 

28. Click outside the caption to deselect it. 



CHO 



H- 
HO 



H- 
H- 



-OH 

-H 

-OH 

-OH 



CH 2 OH 



C6H12O6 
Mol. Wt.: 180.16 



result 



From the File menu, choose Save. 
From the File menu, choose Close. 



Tutorial 5: Perspective 
Drawings 

In this exercise you will learn how to create 
perspective drawings by drawing D-glucose as a 
Haworth projection. 

• From the File menu, choose New. 

I NOTE: The new command will be appended with 
the last stationery padfstyle sheet used. If you are 
working from tutorial 4, the name of the 
command will be New ACS-1996 (Windows) or 
I New ACS Document 1996 (Macintosh). 

• From the File menu, choose Save. 

• Select a directory (Windows) or folder (Macintosh) 
in which to save the file. 

• Type "tut5.cdx" In the text box at the bottom of the 
dialog box. 

• Click the OK button (Windows) or the Save button 
(Macintosh). 

1 . Select the Cyclohexane ring tool. 




2. Point in an empty area of a document window. 

3. Click to deposit a ring. 



o 



2. point 




3. click 
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4. Press Ctrl* Alt+Tab keys (Windows) or 

Command+Tab key (Macintosh) to automatically 
select the Selection tool and the last structure 
drawn. 



4. press 
CM+Aft+Tab 
or 

Command+Tab 



5. Point to the upper right corner of the Selection 
Rectangle (the Rotation handle). 

8 NOTE: The cursor changes to a curved double- 
sided arrow indicating the roiatwn mode of the 
Selection tool is activated. 

6. Drag the Rotation handle to the right about 30 
degrees (look at the Messages area at the lower 
left of the window). 



2LM 



5. point and drag 



6. result 



NOTE: Even though you hove fixed angles on, 
the angle is not constrained. Fixed angles only 
applies when you are drawing with the tool used 
to create it For example, if you had created this 
ring by dragging rather than clicking, the angle 
you could use would be constrained if Fixed 
Angles is on. Try it out! 



7. Click outside the structure to deselect it 

8. Point to the atom Indicated below on the lea 

9. Press the HotKey V. 



8. point 



<3 



9. type "o" 



NOTE: When you are using the Selection tool, 
the bonds attached to the atom you are pointing 
at are highlighted. If you were to click, you would 
select these bonds. However, when you use a 
HotKey while using the Selection tool, the atom 
is labeled. Also note that the shape of the 
highlight boxes differs depending on whether you 
are working on a Macintosh or Windows 
computer - the picture above is from a Macintosh. 

Next, add vertical bonds: 

10. Click the Single Bond tool to select it. 




11. Point to C1 (to the right of the oxygen) 

12. Drag upwards to create a bond. 




11. point 



+ 




12. drag upward 
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13. Point to C1 again 

14. Drag downwards to create another bond. 




13. point 







a 










14. drag 


downwards 



15. Repeat for C2 through C4 as indicated by the 
arrows in the lower left if lustration. The result will 
appear as the right illustration. 




16. point 



-Q 



\ 
V 



result 



Next, draw one upwards bond at C5: 

17. Point to C5. 

18. Hold down the mouse button and drag upwards. 



\ 



\ 

V 



17. point 



* + 




18. drag upwards 



For the downward bond for C5, you will need to 
turn Fixed lengths off. Otherwise, the bond will be 
joined to the upward bond of C3. You can 
temporarily disable Fixed lengths using a modifier 
key. 

19. Point to C5. 

20. Hold down the Alt key (Windows) or Command 
key (Macintosh), then hold down the mouse 
button and drag downward from CS. Stop 
dragging about half the distance to the upward 
bond on C3. 



Nil/ 



19. point 



/ 



20. drag 
downwards 



Next you will distort the structure to change its 
aspect ratio. This will give the perspective of 
viewing the structure along the Z-axis. 

21. Select the Selection tool by clicking its icon. 




22. Point to the Resize handle(lower right corner) and 
hold down the Alt key (Windows) or the Command 
key (Macintosh). 

I NOTE: The cursor changes to a cross with 
arrows at each end indicating the distortion 
function of the Selection tool is activated. 



Chapter 2 t Getting Started Tutorials 



45 



23. Drag upwards until you have distorted the 
structure to about 50% (shown in the Messages 
area of the window). 



22. press 
Command key or 
Alt key and point 



23. drag upwards 



Next you will create OH labels. Since this label is 
repeatedly used, you will learn how to repeat a 
label. Only labels where you have opened a text 
box will be repeatable. 

24. Select the single bond tool, point to the atom 
shown on the left and double-click to open a text 
box. 

25. Type OH, and move the pointer to the next atom 
as shown and triple-click to repeat the atom label. 




24. press 
Command key or 
Alt key and point 



"Si 



oh 



25. double-click and 
type 'OH" 



26. Triple-click the remaining atoms (as shown below) 
to repeat the OH label. 

I NOTE: You can choose the Magnify command 
from the tools menu is you find it difficult to 
place the labels. 




OH 



OH 



OH 



26. triple click to 
repeat labels 



Next, add the CH20H label: 

27. Triple click the upper atom of C5. 

28. Next, press the Return key to open the atom label 
text box and type CH2 before the OH. 

j NOTE: This lost step showed you another 
HotKey, namely the "Return" key, that opens a 
J text box for the last atom labeled. The definition 
I for this particular HotKey cannot be changed. 




In this final step you will change the type of the 
frontmost bonds. 

29. Click the bold bond tool. 









29. click 
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30. Point to the center of the frontmost bond 

31. Click to change to the new bond type. 



CH^OH 

fcr " 

OHRHf OH 

OH 




30. point to bond's 
center 



CHzOH 




OH 



OH 



OH 



31. dick 



i 



NOTE: Notice that the cursor changes to a bold 
arrow as you point at the bond. 



32. Click the Solid Wedge bond tool. 









32. click 



33. Point to the bond to the right of the bond you 
changed. 

34. Click slightly off center in the direction that you 
want the wide end of the wedge to be oriented, 
then click. 



CH 2 OH 

-o v 




OH 



34. dick the center 
of each of the 
bond's indicated 



CH 2 OH 




OHTT 0H 

OH 



result 



NOTE: If the highlight box disappears, you have 
moved the pointer too Jar. You may want to 
magnify your view using the Magnify command 
in the Tools menu if you find it difficult to place 
\ the pointer where you want. 

I NOTE: If the wedge is pointed in the wrong 
direction, click the bond again to flip its 
orientation. 

• From the File menu, choose Save. 

♦ From the File menu, choose Close. 

Tutorial 6: Newman 
Projections 

This tutorial shows you how to draw a Newman 
projection. 




• From the File menu, choose New. 

BNOTE: This command will read "New ACS 
Document 1996" if you just completed the last 
tutorial. 

• From the File menu, choose Save As. 

• Select a directory (Windows) or folder (Macintosh) 
in which to save the file. 

• Type "tut6.cdx" in the text box and click the Save 
button (Macintosh) or OK button (Windows). 

1 . Click the Solid Bond tool to select it 
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2. Point in the document window. 

3. Drag downwards to create the first bond. 



+ 



2. point 



drag 



4. Continue pointing at the lower atom. 

5. Click again to add a second bond. 



L 



4. point 



5. dick 



6. Continue pointing at the same atom 

7. Click again to add a third bond. 



6. point 



7. dick 



8. Select the Selection tool by clicking its icon. 

The last structure you drew is automatically 
selected. 









5. dick 



9. Point within the Selection rectangle, Hold down 
the Ctrl key (Windows) or Option key (Macintosh). 

1 0. Hold down the mouse button and drag a copy of 
the structure diagonally upward to the right of the 
original. 







® \ 






9. point and press 
Ctrl key or Option 
key 



10. drag 



11. Release the mouse button (and depressed key) 
when the copy is positioned. 

Next you will add a bond between the duplicated 
structures: 

12. Click the Solid Bond tool to select it.. 




13. Point to the central atom of the lower fragment. 
Hold down the Alt key (Windows) or Command 
key (Macintosh). 

14. Hold down the mouse button and drag to the 
central atom of the upper fragment. 

Release the mouse button when the highlight box 
over the central atom appears. 
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13. point and press 
Alt key or 
Command key 




14. drag 



i 



NOTE: The modifier key used in this step 
removes the fixed length constraint so you can 
draw a longer bond that will reach the upper 
fragment. Fixed angles are also disabled. 



This example is not using an orbital as an orbital. 
Instead, you will use the Orbital tool to draw the 
hollow circle that is particular to Newman 
Projections. 

15. Hold down the mouse button over the Orbital tool 
to display Its palette. 

16. Drag to the unfilled s orbital (first column, first 
row). 



15. press and hold 




16. drag 



17. Point to the left center carbon, hold down the Alt 
key (Windows) or Command key (Macintosh). 

18. Hold down the mouse button and drag outward. 
Notice that a highlight box doesn't appear over the 
atom. The orbital tool does not change as if you 
were adding bonds or atoms to the structures. 
Thus, you may want to group the orbital with the 
structure to make it moveable as a unit 



I NOTE: The size of the orbital is constrained just 
j like bonds. The constraint is based on a 
percentage of the Fixed length setting in the 
I Drawing Settings dialog box. 
I NOTE: Whenever you want to add orbitals to a 
I structure, you drag starting from the atom that 
\ you want to position the center or node. 




17. point 




18. drag 



Next you will move part of the structure to the 
front so overlap the orbital: 

19. Click the Selection tool. 




20. Point above the structure 

21. Hold down the mouse button and drag around the 
upper fragment to select the three bonds 

I NOTE: This is another example of the default 
mode of the Selection tool called the Lasso. Only 
bonds that are completely within the Lasso area 
are selected. You don't want the bond connecting 
the two fragments to be selected. If you find this 
difficult to do with the lasso, you may wish to 
| Shifts-click on each bond separately. 
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20. drag 




21. result 



Next, you will rotate the selection; 

22. Double-click the Rotation handle In the upper right 
of the Selection Rectangle to open the Rotate 
dialog box. 

23. Type 180 in the text box and click the Rotate 
button. 





jjf. x 


22. point and 
double click 




23. type 180 and 
click Rotate 



Next, you will change the layering of the structure 
so that the selection is frontmost 

24. From the Object menu, choose Bring to Front. 



pi 

/.I....J 



Finally, you will orient the frontmost part of the 
structure to create a Newman projection. 

25. Point within the Selection Rectangle until the 
pointer changes to a hand. 

26. Drag the selection until the central atom of the 
selection Is centered within the orbital. Release 
the mouse button and click outside the Selection 
Rectangle to deselect the structure. 




25. point 



26. drag 



From the File menu, choose Save. 
From the File menu, choose Close. 



24. choose Bring to 
Front 
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Chapter 3, Drawing 
Chemical 

Structures 

At the heart of ChemDraw are tools specially 
designed for drawing chemical structures: nine 
bond tools, ten ring tools, and an acyclic chain tool. 
This chapter describes how to create chemical 
structure drawings using these tools. 

Single Bonds 

Nine bond tool icons are located in the Tools 
palette. The icons representing each tool are shown 
below (Table 3-1): 

Table 3-1 Single bond tool icons 
Solid Bond 
Dashed Bond 



Hashed Wedged Bond 
Bold Wedged Bond 
Hashed Bond 
Bold Bond 

Hollow Wedged Bond 
Wavy Bond 
Dative Bond 





■ 



Selecting a Bond Tool 

To select a bond tool: 

• Click a bond tool icon in the Tools palette. 
Figure 3-1 Selecting a bond tool 




Drawing Bonds 

You can draw bonds that are either constrained to a 
fixed length or have variable lengths. You can also 
draw bonds with a fixed or variable angle relative 
to the X axis. 

Fixed Lengths 

To draw bonds that are constrained to a fixed 
length: 

• From the Tools menu, choose Fixed Lengths. 

A check mark appears next to the Fixed Lengths 
command indicating that it is turned on. When 
Fixed Lengths is turned on, all the bonds drawn are 
constrained to the fixed length specified in the 
Drawing Settings dialog box. 

• Select a bond tool. 

• Drag from one end of the bond to the other. 
Figure 3-2 Drawing the first bond 



point 



drag 
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The Message area at the bottom left of a document 
window shows the length and angle of the bond as 
you drag. The bond will not extend further than the 
fixed length. Also see "Message Area" later in this 
chapter for further information. 



Drawing Settings Guide 
Fixed Length 

Bonds drawn when Fixed Length in the Tools 
menu is turned on are constrained to the value 
set in the Fixed Length box in the Drawing 
Settings dialog box. 

To change the Fixed Length value: 

• Choose Drawing Settings from the File menu. 

• Type a value in the Fixed Length text box and 
click the OK button. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter 1, 
ChemDraw Basics to learn how to make the 
change permanent. 



Fixed Angles 

To draw bonds that are constrained to angles that 
are multiples of 15 degrees relative to the X axis: 

• From the Tools menu, choose Fixed Angles. 

A check mark appears next to the Fixed Angles 
command indicating that it is on. 

• Select a bond tool by clicking its icon. 

• Drag from one end of the bond to the other in a 
document window. 

The Message area indicates that the bond angle is 
constrained to 15 degree increments. Also see 
"Message Area" later in this chapter. 

Drawing Unconstrained Bonds 

To draw a bond that is not constrained to a fixed 
length or fixed angle: 

• From the Tools menu, choose Fixed Lengths and 
Fixed Angles if they are presently checked. 



The absence of a check mark next to the Fixed 
Lengths or Fixed Angles command in the Tools 
menu indicates the commands are off. 

• Select a bond tool by clicking its icon. 

• Drag from one end of the bond to the other in a 
document window. 

You can draw any bond length and create any 
angle relative to the X axis. The Message area 
displays the length of the bond and the angle it 
makes with the X axis as you drag the bond. 



Shortcut - Toggling Fixed Length and Fixed 
Angle 

To temporarily toggle Fixed Lengths and Fixed 
Angles on and off: 

• Alt+drag (Windows) or Command+drag 

(Macintosh) from one end of a bond to the other 
end In the document window. 

If Fixed Lengths or Fixed Angles are turned on, you 
can hold down the Alt key (Windows) or the 
Command key (Macintosh) to temporarily turn off 
these constraints. 



Dative Bonds and Wedged Bonds 

Dative bonds and wedged bonds are drawn with a 
specific orientation in a document window. 

To draw a dative bond: 

• Select the Dative Bond tool. 

Figure 3-3 Dative bond tool 




click 
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• Drag from the positive to the negative end (arrow 
head) of the dative bond. 

fi gure 3-4 Drawing a dative bond 



+ 



point 



+ 



drag 



If the orientation of the dative bond is not what you 
want: 

• Click the center of the dative or wedge bond using 
its tool. 

The orientation of the bond is inverted. 



Message Area 

As you draw bonds, information appears in the 
Message area at the lower left corner of a document 
window. The message area in Figure 3-7 shows the 
bond length and angle the bond makes with the x- 
axis 



To draw a wedged bond: 

• Select one of the wedged bond tools. 

figure 3-5 Wedged bond tool 



Figure 3-7 Message area 







f 


click 



• Drag from the narrow end of the wedged bond to 
the wide end of the wedged bond. 

Figure 3-6 Drawing a wedged bond 



+ 



point 



+ 



drag 



0.4167 in 45.Q* 



The number on the left indicates the length of the 
bond you are drawing. The number on the right 
indicates the counterclockwise angle between the 
bond and the positive X axis. 



Preferences Guide 
Units 

The units used in the Rulers, Crosshair and 
Drawing Settings can be can set to centimeters, 
inches, or points. 

To change the units: 

• From the File menu, choose Preferences. 

• Choose a unit measurement from the Units 
pop-up menu, then click the OK button. 

This change affects all documents. 



Adding a Bond by Clicking 

To quickly add a fixed length bond: 

• Select a bond tool by clicking its icon. 

• Click an atom. 
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Figure 3-8 Adding a bond by clicking 



Point 



click 



A new bond is drawn and is joined to the atom you 
clicked. Bonds drawn by this method are always 
drawn using the Fixed Length specified in the 
Drawing Settings dialog box. The angle that the 
deposited bond makes with its nearest neighbor is 
equal to the Chain Angle set in the Drawing 
Settings dialog box. If this angle cannot be 
established, a smaller angle is used. 

Adding Bonds by Dragging 

To control the orientation of bonds that you draw, 
you can add bonds by dragging 

• Select a bond tool. 

• Point to an atom. 

A highlight box appears over the atom indicating 
where the bond will be joined (if you are pointing 
to a bond, the highlight box encompasses the entire 
bond). 

• Drag from the atom at which you are pointing to 
the end of the new bond. 

If Fixed Lengths is turned on, the length of the 
bond will be constrained. If Fixed Angles is turned 
on the angle will be constrained to 15 degree 
increments. 



A new bond is drawn and joined to the atom where 
the highlight box appeared. By using this dragging 
method for drawing the bond, you can control the 
orientation of the other end of the bond. 

Figure 3-9 Adding a bond by dragging 



point 



drag 



Preferences Guide 
Tolerance 

The size of highlight box is controlled by the 
value in the box labeled 'Tolerance" in the 
Preferences dialog box. The default setting for 
the Tolerance is 5 pixels. This means, for 
instance, that the highlight box appears on 
atoms if the pointer is located in a square region 
10 pixels on a side or +/- 5 pixels from the atom. 

To change the Tolerance: 

• From the File menu, choose Preferences. 

• Click the up or down Tolerance control arrow to 
increase or decrease the tolerance, then click 
the OK button. 



54 



Chapter 3, Drawing Chemical Structures 



Multiple Bonds 

fYou can use the Solid, Dashed, and Bold Bond tools 
to create the following multiple bonds: 

jable 3-2 Types of multiple bonds 
Double 

Tautomeric 



Aromatic 
Double Bold 

Triple 

Double Either 



Double Bonds 

To draw a double bond: 

• Select the Solid, Dashed or Bold bond tool. 

• Drag over an existing bond from one end of the 
bond to the other end. 

A double bond is created. 

Figure 3-10 Drawing a double bond 



Double Either Bonds 

To create a double either bond: 

• Draw a double bond using the Solid Single bond 
tool. 

• Select the Wavy bond tool. 

• Point to the center of the double bond and click. 

Triple Bonds 

You can draw a triple bond by drawing another 
single bond on top of a double bond. 

To draw a triple bond: 

• Select any bond tool. 

• Drag from one end of an existing double bond to 
the other. 

All bonds in a triple bond are solid bonds. 
To change a triple bond into a single bond: 

• Select any bond tool. 

• Drag from one end of an existing triple bond to the 
other. 

The triple bond changes into a single bond that 
corresponds to the tool you used to draw over the 
bond. Another way to reduce the bond order is to 
use the Eraser tool. See "Eraser Tool" in Chapter 7, 
Working with Selections. 

Figure 3-1 1 Drawing a triple bond 



point 



drag 



point 



drag 
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Ring Tools 

There are ten ring tools available for drawing 
various ring sizes and types: 



Table 3-3 Available ring tools 

Cyclopropane Ring Tool 

Cyclobutane Ring Tool 

Cyclopentane Ring Tool 

Cyclohexane Ring Tool 

Cycloheptane Ring Tool 

Cyclooctane Ring Tool 

Cyclohexane Chair Ring Tool (1) 

Cyclohexane Chair Ring Tool (2) 

Cyclopentadiene Ring Tool 

Benzene Ring Tool 



I NOTE: (Macintosh only) If you are using a 
small monitor, such as found on the Macintosh 
SE/30, several of the Cycloalkane Ring tools are 
I grouped into a pop-up palette. 

Selecting a Ring Tool 

To select a Ring tool: 

• Click a Ring Tool icon in the Tools palette. 



Figure 3-12 Selecting the cyclohexane ring tool 





Drawing a Ring 

To draw a ring: 

• Select a Ring tool. 

• Position the pointer in a document window. 

When you point in a document window, the 
pointer changes to a ring tool pointer (as shown in 
Figure 3-13). Trie highlight box on the ring tool 
pointer indicates the atom that is drawn first. The 
bond directly below the highlight box is the bond 
that is drawn first 

Figure 3-13 Ring tool cursor (enlarged) 



First atom drawn 



First bond 
drawn 



• Drag from the beginning to the end of the first 
bond. 

If Fixed Lengths is on when you draw a ring, the 
length of each bond in the ring is automatically set 
to tike fixed length If Fixed Angles is on, the angle 
the first bond in the ring makes with the X axis is 
restricted to 15 degree increments. See "Drawing 
Bonds with Fixed Lengths and Fixed Angles" 
earlier in this chapter for more information. 
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^Iffc: figure 3-14 Drawing a cyclohexane ring 



O 



point 




drag 



PL 



Depositing a Ring by Clicking 

Pp;.' To quickly draw a ring: 

• Select a Ring tool and click In a document 
window. 

A ring appears in a document window centered 
around the pointer. The ring is drawn using the 
Fixed Length specified in the Drawing Settings 
dialog box. The ring is deposited in the orientation 
shown on the ring tool icon. 

If you click a bond, the ring is fused to that bond. If 
you click an atom, the ring is attached to that atom, 
if the atom is in a ring, a spiro-linkage is formed. If 
you click in an empty area in the document 
window, the ring is centered around that point. 

Figure 3-1 5 Adding a cyclohexane ring 



Point 




click 



Figure 3-16 Fusing a cyclohexane ring 




point 



click 



Figure 3-17 Creating a spiro linkage 



point 




click 



Cyclohexane Chair Ring Tools 

The cyclohexane chair ring tools can be drawn in 
two orientations (Figure 3-18). Using the methods 
previously discussed, the chair is drawn in a 
horizontal orientation. 

To change a cyclohexane chair ring to a vertical 
orientation: 

• Select one of the Cyclohexane Chair Ring tools. 

• Shift+drag from the beginning of the first bond to 
the end of the bond or, Shirt+click in a document 
window. 
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Figure 3-18 Shift key effect on cyclohexane chair 
rings orientation 



Without Shift Key 




With Shift Key 



Resonance Delocalized Rings 

Any of the ring tools, except the cyclohexane chairs, 
can be drawn in a resonance delocalized form. 

To draw a resonance delocalized ring: 

• Select a Ring toot. 

• Hold down the Ctrl key (Windows) or the Option 
key (Macintosh) and drag or click to draw the ring. 

A circle appears inside the ring. 

Figure 3-1 9 Option key effect on ring tool drawing 



Without Ctrl or 
Option key 




With Alt or Option 
key 



NOTE: The circle is automatically grouped with 
the ring when drawn. For a discussion of 
grouping objects, see "Grouping" in Chapter 7, 
Working with Selections. 



Cyclopentadiene and Benzene Ring Tools 

The double bonds in the cyclopentadiene or 
benzene ring tools can be drawn in either of two 
orientations. 

Normally, the first bond drawn is a double bond. 
This is the orientation indicated on the 
cyclopentadiene and benzene ring tool pointer. You . 
can draw in this orientation by the methods 
previously discussed. 

To shift the orientation so that the first bond drawn 
is a single bond: 

• Shift+drag from the beginning of the first single 
bond to the end of the single bond. 

• Or, Shfft+click in a document window to deposit 
the bond with a Fixed Length. 

In Figure 3-20, the arrow indicates the direction the 
first bond is drawn. 

Figure 3-20 Shift key effect on benzene right 
orientation 




Without Shift Key 




With Shift Key 
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Acyclic Chains 

Using the Acyclic Chain tool you can draw long 
hydrocarbon chains. 

; gigure 3-21 The Acyclic chain tool 



Figure 3-22 Drawing a chain by dragging 




Selecting the Acyclic Chain Tool 

To select the Acyclic Chain tool: 

• Click the Acyclic Chain Tool icon in the Tools 
palette. 

Drawing an Acyclic Chain 

To draw an acyclic chain: 

• Click the Acyclic chain tool to select it. 

• Drag in the direction you want the chain to grow in 
a document window. 

A number appears at the end of the chain 
indicating how many bonds you have drawn. 

When Fixed Lengths is on, the pointer on the 
acyclic chain can be dragged to make any angle 
relative to the X axis. At a constant chain length, the 
position of the first bond, and all subsequent 
odd-numbered atoms will depend on the direction 
you drag. Before releasing the mouse button, this 
position can be changed by dragging in the 
opposite direction. When Fixed Angles is on, the 
angle the acyclic chain can make relative to the X 
axis is constrained to 15 degree increments. The 
internal angle between the bonds of the chain is 
specified by the Chain Angle spin button in the 
Drawing Settings dialog box. 



point 



drag 



Adding Chains 

To add an Acyclic Chain to an existing atom: 

• Select the Acyclic Chain tool. 

« Point to the atom to which you want to attach the 
chain. 

• Drag in the direction you want the chain to grow. 
Figure 3-23 Adding a chain to an existing atom 




point 



+ 2 




drag 



To specify a chain length: 

• Select the Acyclic Chain tool. 

• Click an existing atom or an empty area in a 
document window. 

The Add Chain dialog box appears. 
Figure 3-24 Add Chain dialog box 



Add Chain 



Add a chain of |^ [ bonds 

To create another chain of the same 
length, hold down the Option key 
and click in the document window. 



( Cancel ] [[ Add |] 
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• Type the number of bonds in the chain. 

• Ciick the Add button. 

To add another chain of the same length anywhere 
in a document window: 

• Ctri+click (or Option+click) an existing atom or 
click in an empty area within the document 
window. 



Drawing Settings Guide 
Chain Angle 

All of the bond angles in an acyclic chain are 
equal The size of this angle is controlled by the 
Chain Angle value in the Drawing Settings 
dialog box. The angle is measured in degrees. 
You can set the angle at any integral value 
between 1° and 179° degrees. 

To change the chain angle: 

• Select Drawing Settings from the File menu. 

• Click the up or down Chain Angle control arrow 
to increase or decrease the angle. 

• Click the OK button. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter 1, 
ChemDraw Basics to learn how to make the 
change permanent. 

Drawing Settings for Bonds 

There are four Drawing Settings that affect the 
appearance of bonds: Line Width, Bold Width, 
Hash Spacing, and Bond Spacing. These settings 
apply simultaneously to all the bonds in the active 
document. Changes made to any of these settings 
affect the current document only. See "Saving 
Customized Settings" in Chapter 2, ChemDraw 
Basics. 



Drawing Settings Guide 
Line Width 

The thickness of all bonds, lines and arrowheads 
is specified in the box labeled "Line Width" in 
the Drawing Settings dialog box. 




o o 



0.5 Point 1 Point 1.5 Point 

To change the Line Width: 

• From the File Menu, choose Drawing Settings. 

• Type a value In the Line Width box, then click 
the OK button. 

Bold Width 

The thickness of bold, hashed and wedged 
bonds is specified in the box labeled "Bold 
Width" in the Drawing Settings dialog box. 

\ \ V 

2 point 4 Point 8 Point 

To change the Bold Width: 

• Enter a bold width in the Bold Width box, then 
click the OK button. 

The Bold Width setting must be greater than the 
Line Width setting. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter I, 
ChemDraw Basics to learn how to make the 
change permanent 
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Hash Spacing 

The spacing between the hash marks in hashed 
bonds and the dash marks in dashed arrows in 
curves is specified in the box labeled "Hash 
Spacing" in the Drawing Settings dialog box. 



2 Point 2.5 Point 

To change the Hash Spacing: 



3 Point 



Type a Hash Spacing in the Hash Spacing box, 
then click the OK button. 



Bond Spacing 

The spacing between bonds in double and triple 
bonds is measured as a percentage of the bond 
length. It is specified using the Bond Spacing 
control arrows in the Drawing Settings dialog 
box. You can set the bond spacing from 1 to 
100% of the bond length. 

\ \ \ 

10% 14% 18% 

To change the bond spacing: 

* Click the up or down Bond Spacing arrow to 
increase or decrease the bond spacing. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter 1, 
ChemDraw Basics to learn how to make the 
change permanent. 



Editing Bonds 

You can modify the appearance of chemical 
structures by changing bond types, moving atoms, 
and layering bonds. 



Changing Bond Types 

To change a single bond from one type to another: 

• Select a bond tool. 

♦ Point at the center of an existing bond and click. 

The bond that you click changes to the new bond 
type. 

figure 3-25 Changing a bond type 




point to bond's 
center 




click and move 
cursor away 



Double Bonds 

To change one type of double bond to another: 

• Select the Bold, Dashed or Solid Bond tool. 

• Point to one of the bonds in the double bond. 

• Click the bond. 

The double bond changes to the new bond type. 
One of the bonds in the double bond is always a 
solid or dashed bond. Note, if you click a 
Tautomeric bond (solid /dashed) a second time 
with the dashed bond tool you create an aromatic 
double bond (dashed/ dashed). 
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Figure 3-26 Changing the bond type of a double 
bond 




point to bond's 
center 




click and move 
cursor away 



Orientation of Wedged and Dative Bonds 

When you draw or change a bond to a wedged or 
dative bond, the orientation of the bond is chosen 
appropriately. However, if the orientation is the 
opposite of what you want 

• Click the dative or wedged bond with the tool used 
to create it 

The dative or wedged bond is changed to the 
opposite orientation. 

Example 3-27 Changing the orientation of a 
wedged bond 



C0 2 H 



wedge in wrong 
orientation 



C0 2 H 



HO' ^ 
CH 3 < 



point at bond's 
center and click 



Alignment of Double Bonds 

The bonds in a double bond can have any one of 
three alignments relative to other bonds: above, 
below or centered. 

Figure 3-28 Alignment of lines in double bonds 




To change the alignment of a double bond: 

• Select the bond tool used to create the existing 
double bond. 

• Click the center of the double bond. 

The double bond shifts so that one of the lines of 
the bond moves to the other side of the structure. 

• Click one line of the double bond again to change 
to the next alignment 

Figure 3-29 Changing the alignment of a double 
bond 



pointing 



click (and move 
cursor away) 



Moving Atoms 

To move an atom in a chemical structure; 
• Select a bond tool. 

You can use any of the bond tools to move an atom 
within acyclic or cyclic structures (you cannot use a 
ring tool to perform this type of operation). 
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• point at the atom to move. 

A highlight box appears over the atom. 

• Shift+drag the atom. 

If you move an atom that has only one bond 
attached to it while Fixed Lengths is on, the atom 
will rotate around the other atom of the bond; the 
bond will not lengthen or shorten. If you. move an 
atom that is part of two or more bonds, the atom 
will follow the pointer whether or not Fixed 
Lengths is on, and the bonds will stretch. 

Figure 3-30 Moving an atom 



point at atom 



/ + 



Shift + drag 



If you drag one atom on top of an adjacent atom, 
the bond between the atoms disappears. This is 
useful for converting a 6-membered ring into a 
5-membered ring. 

Figure 3-31 Moving an atom onto another 




point at atom and 
Shift Drag 



Release when one 
atom is on another 



NOTE: In addition to moving an atom with a 
bond tool, you can also move atom(s) using the 
Selection tool For more information refer to 
"Moving Atoms" Chapter 7, Working with 
Selections. 



Bond Crossings 

When one bond crosses another, white space is 
used to indicate which bond is in front of the other. 

To change which bond is in front 

• Select any bond toot. 

• Double-click the bond that you want to bring to 
the front. 

Figure 3-32 Changing the front to back ordering of 
a bond 



point at bond 




double-click 



| NOTE: You can also layer bonds using the Bring 
to Front and Send to Back commands. For a 
discussion of these commands, see Chapter 12, 

I Working with Page Layout 

I NOTE: You can magnify your view to make 
changing the bond layering easier. For more 
information, see "Perspectives" in Chapter 12, 

| Working with Page Layout. 



Drawing Settings Guide 
Margin Width 

To adjust the white space that surrounds a bond 
in the region where one bond crosses another: 

• Choose Drawing Settings from the File menu. 

• Enter a value in the Margin Width box. 

• Click the OK button. 

The units used are those specified in the 
Preferences dialog box. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter 1, 
ChemDraw Basics to learn how to make the 
change permanent. 
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Chapter 4, 
Captions and Atom 
Labels 

There are two kinds of text in ChemDraw: caption 
text and atom label text. Caption text is used to 

: create annotations, chemical names, chemical 
formulas, page tides, and information in tables. 

: Atom label text is used to identify atoms and 
substructures by their chemical symbols and 
formulas. Also see Chapter 8, Advanced Drawing 
Techniques, to learn how to use HotKeys to quickly 
label atoms, and how to check the chemistry of 
captions and atom labels. 

Figure 4-1 Atom labels and captions 




Phenol 



Both caption text and atom label text are created 
using the Text tool. The location of the created text, 
in empty space or on an atom, determines the type 
of text and the available justifications. 



Figure 4-2 Text tool 









click 



To select the Text tool: 



* Click the Text Tool icon in the Tools palette. 



Text in a single caption or atom label can be edited 
using the Text tool. Other manipulations, especially 
those done simultaneously on several captions or 
atom labels, can be performed using the Selection 
tool. To learn more about the Selection tool, see 
Chapter 7, Working with Selections. 

Two useful shortcuts when working with text are 
as follows: 

To quickly switch from the Text tool to the 
Selection tool: 

• Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh). 

The text box is automatically selected when you 
switch to the Selection tool. 

To quickly switch from the Selection tool to the 
Text tool when a caption or atom label is selected: 

• Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh). 

The Text tool is selected and the text box is opened 
for editing. 

To select multiple atom labels or captions with the 
Selection tool: 

• Shift+click the atom labels or captions. 



Preferences Guide (Macintosh) 

Use Bitmap Fonts When Available 

When text appears in a document on the screen, 
it can appear using either a bitmap or a 
TrueTvpe font. To use Bitmap fonts if they are 
available: 

• From the File menu, choose Preferences. 

• Select the Use Bitmap Fonts When Available 
checkbox. 

Text drawn using Bitmap fonts looks better and 
appears more quickly than text drawn using 
TrueType fonts. However, the size and position 
of text arawn using Bitmap fonts will change 
somewhat when printed. For accurate 
correspondence between what you see on the 
screen and what is printed, deselect Use Bitmap 
Fonts When Available. This change affects all 
documents. 



Captions 

To create a caption: 

• Select the Text tool. 

* Point in an empty space in a document window. 

A Caption text box with a flashing insertion point 
appears. 

Figure 4-3 Creating a text box 



i 



point 



D 



click 



• Type a caption. 

The text box widens as you type to accommodate 
the caption. 

• To create a new line, press the Enter (or Return) 
key. 

You can also click outside the Caption text box in a 
document window to close the current Caption text 
box and open a new Caption text box. 

NOTE: You can verify the chemical significance 
of captions using the Check Structure command. 
See Chapter 8, Advanced Drawing Techniques, 
\for more information. In addition, you can use 
the Analyze Structure command to calculate • 
information about the caption. See Chapter 8 t 
Advanced Drawing Techniques, for more 
information. Captions must be formatted in 
"Formula" style for these commands to work for 
captions. 



Preferences Guide 

Require Ctrl+Enter (or Option+Return) to Create 
New Line 

Within a Caption text box, the standard way of 
creating a new line is to press the Enter (or 
Return) key. 



To close the text box you need to click anywhere 
outside the text box, press the Enter key (or 
Return key) or select another tool. If you prefer 
to use the Return key to close the Caption text 
box, and create a new line by pressing 
Ctrl+Enter (Windows) or Option+Return 
(Macintosh), do the following: 

• From the File menu, choose Preferences. 

Under the option "Require Ctrl+Enter (or 
Option+Return) to Create New Line" 

• Select the Captions check box and click the OK 
button. 

This change affects all documents. 



Caption Width 

To change the width of a caption: 

• Select a caption using the Text tool. 

The Caption text box appears around the caption. 
On the right side of the text box is a Resize handle. 

Figure 4-4 Text box resize handle 




• Drag the Resize handle. 

The point at which the text wraps is adjusted as you 
drag the Resize handle. 



Editing the Contents of a Caption 

To open a caption for editing: 

• Select the Text tool. 

* Point at a caption and click to open the text box. 

The caption text is highlighted within the Caption 
text box. 
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Figure 4-5 Selecting captions for editing 



Figure 4-7 Replacing part of the text 



point 



click 



To open a caption for editing by using the Selection 
tool: 

• Select a single caption using the Selection tool. 

• Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh). 

• Or, select the Text tool. 

The Text tool is selected and the caption is opened. 
If more than one caption is selected, all captions are 
deselected. 

To change all of the highlighted text within an open 
text box: 

• Type the new caption text over the highlighted 
text 

The highlighted text disappears as you type the 
new caption. 

Figure 4-6 Replacing selected text 



select 







i 


type 



If not all the text is highlighted, and you want to 
select all of the caption text: 

• From the Edit menu, choose Select AH. 
To change part of the caption text 

• Drag the insertion point over a part of the caption. 



point 



drag 



NOTE: You can use the Delete key (or the 
Forward Delete key if available) to delete the 
character directly after the Insertion point On 
the Macintosh, you can also delete a word 
directly after the Insertion point by pressing 
Option+Forward Delete.. 



Caption Fonts, Sizes and Styles 

Each new caption that you create has the Font, Size 
and Style that is specified in the Text Settings 
dialog box. You can change these settings so that all 
new captions you type will use these new values, or 
you can change individual captions by using the 
commands in the Text menu. 

To change the Font, Size or Style for an entire 
caption, or for several captions: 

• Select the caption(s) using the Selection tool. 

To change only a part of a single caption you must 
use the Text tool: 

• Select part of the caption with the Text tool . 



Caption Font 

To specify a font for a selected caption: 

• From the Font submenu within the Text menu, 
choose a Font. 



Caption Size 

To change the size for a selected caption text: 

• From the Size submenu within the Text menu, 
choose a Size. 
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If the size you want is not listed in the Size 
submenu: 

• From the Size submenu, choose Other. 

• Type a number in the Other Size dialog box. 

• Click the OK button. 

Only one alternate size is listed in the Size menu. 
This alternate size changes depending on the 
selection. 

j NOTE: If the captions you select have more than 
j a single font or size, a hyphen appears next to 
I each font or size that is contained within the 
I selection. Choosing a new font or size in this 
j instance will change all of the selected text to the 
| new font or size. 

Style 

The Style submenu contains three items in addition 
to those found normally in the Macintosh Style 
menu: Superscript Subscript and Formula. The 
Superscript style reduces the font size of caption 
text by twenty-five percent and raises its baseline. 
The Subscript style reduces the caption text by 
twenty-five percent and lowers the baseline. When 
you apply the Formula style, numbers are 
subscnpted automatically, for instance, QHg. 

To specify the style of caption text 

• From the Style submenu within the Text menu, 
choose a style. 

You can apply several styles to the same selected 
caption(s), for instance, Formula, Bold and Italic. 
You can also apply multiple styles to different 
portions of a single caption. 

NOTE: If the captions you select have more than 
one style, a hyphen appears next to each style 
that is not applied to the entire selection. A 
checkmark appears next to each style that applies 
to all of the selected text. Making a choice (except 
for Plain) in this instance will add the new style 
choice to all of the selected captions. Previously 
applied styles are not affected. 



Text Settings Guide 

New Caption Font, Size and Style 

To change the font, size and styles for new 
captions: 

• From the File menu, choose Text Settings. 

• Choose a Font, Size and Style in the section 
labeled "New Captions". 

These settings take effect for all new captions 
that you type in the current document window. 
To use these settings in new documents you can 
save them in a stationery pad. See "Saving 
Customized Settings" in Chapter 1, ChemDraw 
Basics. 

This change affects the current document only. 
See "Saving Customized Settings" in Chapter I, 
ChemDraw Basics to learn how to make the 
change permanent. 



Caption Justification and Line Spacing 

All new captions you create are Flush Left and the 
line spacing is chosen automatically unless you 
specify otherwise by using the Justification and 
line Spacing commands in the Text menu. All text 
in a single caption must have the same Justification 
and Line Spacing. There are four justifications 
available in the Text menu: Flush Left, Centered, 
Flush Right and Justified. Flush Left creates left- 
justified caption text; Centered creates centered 
caption text; Flush Right creates right-justified 
caption text; and Justified creates right-left justified 
caption text. 



68 



Chapter 4, Captions and Atom Labels 



figure 4-8 Text justification 



Flush Left 



Flush Right 



Centered 



Justified 



To specify the justification of caption(s): 

• Select a caption(s) using the Selection tooL 

• From the Text menu, choose a justification. 

To specify the spacing between different lines of a 
caption: 

• Select a caption(s) using the Selection tool. 

• From the Text menu, choose Line Spacing. 

The line Spacing dialog box appears. 

Figure 4-9 Line Spacing dialog box 




There are three ways to specify the Line Spacing: 
Automatic, Variable, and Fixed. Caption text with 
automatic line spacing has consistently spaced lines 
of text; the spacing is based on the size of the 
largest character in the caption. Captions with 
variable line spacing have lines of text with 
different spacing. In this case, the spacing is based 
on the largest character in each line. Captions with 
fixed line spacing have consistently spaced lines 
that you specify. Unless you specify otherwise, 
caption text has automatic line spacing. 



To specify Automatic or Variable line spacing: 

• Select the Automatic or Variable button. 
To specify a Fixed line spacing: 

• Select the Fixed button. 

• Type a value in the text box labeled "Fixed at". 

I NOTE: The line spacing ofChemDraw version 
2.x documents opened within ChemDraw version 
4,0 is automatically set to Fixed Line spacing to 
| maintain vertical alignment. 

Atom Labels 

To place an atom label on an atom: 

• Select the Text tool. 

• Point to an atom. 

The pointer changes when it is positioned correctly 
over an atom to indicate that you will create an 
atom label rather than a caption. 

• Click the atom. 

An Atom Label text box appears over the atom. 
Figure 4-10 Creating an atom label 
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point 




click 



• Type an atom label. 

Numbers are automatically subscripted. Letters in 
an atom label are positioned on a bond depending 
on the justification you have chosen (see "Atom 
Label Justification" later in this chapter). Numbers, 
leading open parentheses and trailing closed 
parentheses are ignored in the positioning of atom 
labels. 
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♦ Press Enter (or Return) to close the Atom Label 
text box. 

You can also click outside the current Atom Label 
text box on another unlabeled atom to open a new 
Atom Label text box. 

To label an atom using a bond or ring tool 

• Point to an atom and double-click. 

Figure 4-1 1 Creating an atom label using a bond 
tool 




point 




double-click 



NOTE: As an alternative to creating atom labels 
using the Text tool, you can use HotKeys to label 
atoms. In addition, you can label atoms using 
Nicknames which are text representations of 
substructures. You can also verify the chemical 
significance of atom labels using the Check 
structure command. See "Nicknames" in 
Chapter 8, Advanced Drawing Techniques, for 
H more information. 



Preferences Guide 

Require Ctrl+Enter (Windows) or 
Option+Return (Macintosh) to Create New 
Line 

In an Atom Label text box, the standard way of 
creating a new line is to hold down the Ctrl key 
(Windows) or Option key (Macintosh) and press 
the Enter (or Return) key. To close the text box, 
press the Enter (or Return) key. If you prefer to 
use the Enter (or Return) key to add a new line 
and to close the Atom Label text box by clicking 
outside the text box. 



You can change this preference as follows: 

• From the File menu, choose Preferences. 

• Deselect the Atom Labels check box (under this 
option). 

• Click the OK button. 

This change affects all documents. 



Isotopes 

ChemDraw will automatically recognize isotopes 1 if 
they are properly labeled with superscripts, e.g., 
C, 15 N, and ^Br. 

To label an atom with an isotope: 

• Open a text box on an atom position using the 
Text tool or by double-clicking with a Bond tool. 

• Type an isotope, e.g. "13C". 

• Using the Text tool, select the isotopic mass, "13". 

• From the Text menu, in the Style submenu, select 
Superscript. 

Copying and pasting will transfer this isotope 
information to the Clipboard. 

NOTE: ChemDraw contains extensive 
information (reproduced by permission ofCRC 
Press, Inc) about known isotopes. It is extremely 
unlikely that you would ever need to change this 
information, but if you do, you may edit the 
Isotopes table (Macintosh) or Isotopes, txt 
(Windows) with your favorite text editor. 



1 Adapted from the Table of Isotopes data, in the CRC 
Handbook of Chemistry and Physics, 77th Ed., hide, 
D.R., Editor-in-Chief, CRC Press, Boca Raton, 
Florida, ©1996. With permission. 
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gjg iire 4-12 Creating an isotope label 



Figure 4-13 Repeating an atom label 




Select 




Choose Superscript 



Charges 

To label an atom with an associated charge: 

• Open a text box on an atom position using the 
Text tool or by double-clicking with a Bond tool. 

• Type a plus or minus sign after the atom you want 
to label with a charge. 

• (Optional) From the Style submenu in the Text 
menu, choose Superscript 

Repeating an Atom Label 

To label several atoms with the same atom label: 

• Select the Text tool. 

• Label a single atom. 

• Double-click an atom to repeat the previous label. 

Alternatively, you can label an atom while using a 
bond or ring tool: 

• Select a bond tool. 

• Double-click an atom. 

To repeat the label: 

• Triple-click an atom to repeat the previous label. 

Tlus method can be used with any of the bond 
tools, ring tools and the Acyclic Chain tool. 




label an atom 



Or 



point and triple-dick 
(with a bond tool) 



Atom labels are always in the frontmost object layer 
in the document window and are therefore always 
layered on top of bonds. See "Layering Objects " in 
Chapter 12, Working with Page Layout, for more 
information. 



Drawing Settings Guide 
Margin Width 

The white space surrounding the atom label can 
be adjusted so that more or less of the attached 
bond is hidden. 

To adjust the white space: 

• From the File menu, choose Drawing Settings. 

• Type a new value in the Margin Width box. 

• Click the OK button. 



Editing Atom Labels 

To edit an atom label: 

• Click an existing label using the Text tool or 
double-click using a bond or ring tool. 

The highlighted atom label text appears within the 
Atom Label text box. 

If the text is not all highlighted, and you want to 
select all of the atom label: 

• From the Edit menu, choose Select All. 
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To edit part of the atom label: 

• Drag the insertion point over part of the atom 
label. 

• Type the new characters. 

• Press Enter (or Return) to close the Atom Label 
text box. 



follows 0 ^ OPCn ^ at0m labd f ° r Gditing 



as 



• Doubleclick an existing atom label using a bond 
ring, or chain tool. 

Rqure4-14 Opening a text box for editing 



6 



point (with a bond 
or rin g too l) 




Deleting an Atom Label 

ESSsSi* 4 leavins 

• Click the atom label using the Eraser tool or use 
the "space" HotKey. 

Atom Label Justification 

With ChemDraw, you can use the Automatic, 
Centered, Flush Left, Flush Right, and Stacked 
Above : justifications from the Text menu to create 
labels that identity atoms and functional groups in 
your chemical structure without obscuring any 
bonds or other atom labels. Below are examples of 
the atom label justifications available ("Justified" is 
not available for atom labels). 



Figure 4-1 Sq Atom Label justification 
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CH, 
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Automatic Justification 

Atom labels can be justified automatically. To 
correctly position the atom label the label is broken 
K ? i? ^ u t(>ken 001181318 of ™ "PPercase 
S^^T d 7 nUmbere or Urease letters. 

EL i J*??* 1 K attached to *e atom and the rest 
of the label is positioned so that it does not obscure 
other parts of the chemical structure. 

To create N-methylpiperidine, label an atom in 
cyclohexane with the atom label "NCH," which 
contains the three tokens, "N" and "C" and "H " U 
you label C3, the tokens are placed from left to right 
since diere are bonds to the left of the atom. If you 
label C5, the tokens are placed from right to left 
since there are bonds to the right of the atom- 
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|^ nrft4-15b Creating N-methylpiperidine 





H 3 CN 




Labeling C-5 



in ChemDraw Pro, you can force an entire multi- 
ktorii label to be a token by defining it as a 
jNickname. This prevents the label from flipping 
!;<When applied to the left side of a structure. 

KjjFor instance, If you define the Nickname "CH3", 
iknd label C-5 with the combined label and 
'nickname "NCH3", the final orientation will be 
"CH3N" rather than "H3CN". In this case, the 
Nickname, "CH3", is a token (also see 
"Nicknames" in Chapter 8, Advanced Drawing 
Techniques). 

If you label C-l, the second and third tokens are 
placed above the first token since there are bonds 
below the atom. If you label C-4> the second and 
third tokens are placed below the first token. 

Figure 4-1 5c Creating N-methylpiperidine 




Labeling C-1 




Labeling C-4 



Preferences Guide 

Automatic Atom Labels 

To set the default atom label justification to 
Automatic 

• From the File menu, choose Preferences. 

• Select the Automatic Atom Labels check box, 
then click the OK button. 

Each time a new atom label is created, it will be 
automatically justified. 

This change affects all documents. 



Stacked Above 

To create an atom label using the Stacked Above 
justification. 

• Select an atom to label. 

• From the Text menu, choose Stacked Above. 

• Type the top row of characters. 

To create a new line: 

• Press Ctrl+Enter (or Option+Return) to create a 
new line. 

• Type the second line of characters. 

The atom label appears as a stack. 

• Repeat this procedure until the entire stacked 
atom label is created. 

To close the Atom Label text box: 

• Press Enter (or Return). 

The bonds are drawn to the left-most character in 
the last row that you typed. 
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Figgre 4-16 Stacked Above labels 




Flush Left Justification 

KrtEte atom *** "** 1,16 Hush Uft 

• Select an atom to label. 

• From the Text menu, choose Rush Left. 

• Type the first row of characters. 

• Repeat this procedure until you have typed all 
rows in the atom label. a ™Wedall 

• te« S b^ n,er(0rRetam)toc,osetteA « 0 "'Label 

BgyrgJtlZ Flush Left labels 




Preferences Guide 
Automatic Atom Labels 

2^f* 6 def f UU 3t0m label i^tification to be 
other than automatic 

• From the File menu, choose Preferences. 

• Deselect the Automatic Atom Labels check box. 

• Click the OK button. 

Bad i time a new atom label is created, it will be 
justified to the left right, or stacked above? 
depending on the position of the bonds to that 

This change affects ail documents. 



Flush Right Justification 

SS5SS atam . hw "** * e Rush m « ht 

* Select an atom to label. 

• From the Text menu, choose Rush Right 

• Type the first row of characters. 

When an atom label is justified Hush Ridit the last 

* (W ° p,,on+Retum > *» create a 

♦ Repeat this procedure until you have typed all the 
rows in the atom label. me 

* te«bo? tef (0f RCtUm) l ° ° ,OSe * e Atom Label 
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Figure 4-19 Centered labels 



Centered Justification 

To create an atom label that has Centered 
justification. 

• Select an atom to label. 

• From the Text menu, choose Centered. 

• Type a row of characters so the center character 
is the character you want connected to the bond. 

Centered justification requires that the same 
number of characters (including numbers) is on 
each side of the atom label joining the bond. For 
instance, CH3NCH3, will be centered on the 
nitrogen, whereas RNCH3 will be centered on the 
carbon. 

. Press Ctrt+Enter (or Option+Return) to create a 

new line, If necessary. 
• Type the second line of characters. 

I NOTE: for precise control of atom label 
alignment, see "Multi-attached Labels" in 
Chapter 8, Advanced Drawing Techniques. 




Atom Label Line Spacing 

You can adjust the spacing between the lines of an 
atom label using the Line Spacing command in the 
Text menu in the same manner as for captions. 
Variable line spacing is the default for atom labels. 
Refer to "Caption Label Justification and Line 
Spacing" earlier in this chapter for a detailed 
discussion of the Line Spacing command and the 
associated options available in the Line Spacing 
dialog box. 

I NOTE: The line spacing ofChemDrazv version 
2.x documents opened within ChemDraw version 
I 4.0 is automatically set to Fixed Line spacing to 
J maintain vertical alignment. 

Entering non-Roman Text 

ChemDraw uses standard methods for entering ail 
types of text, including the Greek characters and 
other symbols that are common to chemistry. To 
enter Greek characters: 

• Click in a text box with the text tool 

• From the Font submenu in the Text menu, choose 
Symbol (Windows users may need to choose the 
Other menu item within this submenu, and select 
the Symbol font from there) 

• Enter your text. For example, an "a" is a lower- 
case alpha, a "P M is a capital pi. 
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• If you want to enter additional non-Greek text in 
the same text box, go back to the Font submenu 
and re-select the font that was selected 
previously. 

To enter a degree symbol: 

• Click in a text box with the text tool 

Macintosh 

• Press option+shift+8 

Windows 

• Make sure the Num Lock key is pressed on your 
keypad 

• Hold down the ALT key 

• On the keypad, type the four numbers 0,1,7 6 in 
succession 

• Release the ALT key 

J NOTE: The characters available differ in different 
% fonts. A list of all characters available in each 
i font -and what to type to get them -is available 
mthe Keycaps menu item of the Apple menu 
(Macintosh) or the Character Map application in 
i your Accessories program group (Windows). 

Text Format 

ChemDraw uses default format settings that 
determme the font size and style of captions and 
atom labels that you type. You can change the 
formatting by choosing new formats before you 
type, or by selecting text and applying the new 
formats after you type. The format can be changed 
in two ways: 6 

1. Using the Font Size, and Style submenus. 

2. Using the Format dialog box (Windows only). 

J NOTE: In addition, the Style can be changed 
using the key combinations listed to the right of 
the style command in the Style submenu, and the 
bize of selected text can be changed using the 
Resize handle or Scale dialog box using the 

I Selection tool. 



£5 n ? ,V !. ,y ' y ° U Can ** defaul * for a 

particular document using the atom label or 

hSSf??*,!? « ngS commands - Changing atom 
label defaults affects all existing atom labels, as well 

as newly created atom labels within the active 

Ranging caption defaults changes the 

window 7 m:ated ^P* 008 m Active 

Using the Font, Size and Style Submenus 

The Font, Size and Style submenus located in the 
I ext menu provides a quick way to change 

labels 1 * ° Pti0aS f ° r ca P tions a™ 1 atom 

The Font submenu contains fonts installed in your 
^stem, and lists the most recently used fonts. An 
Other" command provides a way to add a font 
that is not currently listed. 

£f f " bmenu stains the font sizes available, 
and lists the most recently used sizes. An "Other" 

c^d^rovidesawaytoaddasizethatisnot 

The Style submenu contains three additional 
baseline styles not normally found in Style menus- 
Superscript, Subscript, and Formula. The 
Superscript style reduces the font size of caption 
text by twenty-five percent and raises its baseline. 
The Subscript style reduces the caption text by 
twenty-five percent and lowers the baseline. When 

Zut^S? » 6 ? 0nnula Sty,e ' numbere ■« «*8cript 
t^^Tu'f Y ' f ° r ^ tance ' The def a>Jt for 
atom labels normally contains the Formula style. 

To change the Font, Size or Style using a submenu: 

• Before you begin typing, choose the font style and 
size that you want from the submenus. 

• Or, select the captions) using the Selection tool, 
or individual captions or atom labels with the Text 
tool. 

• From the Size and Font submenus, choose the 
font style and size. 
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(NOTE: If the captions you select have more than 
a single font or size, a partial selection mark 
appears next to each font, size or style that is 
contained within the selection. Choosing a new 
font or size in this instance wUl change all of the 
selected text to the new font or size. Choosing a 
style will add the new style to all of the selected 
captions or atom labels without affecting styles 
previously applied. 
If the Font you want is not currently displayed in 
the submenu: 

• From the Fonts submenu, choose Other. 
The Font dialog box appears. 

• From the Font drop-down list box, choose a font 
. Type a number in the Other Size dialog box. 

« Click the OK button. 

If the Size you want is not currently displayed in 
the submenu: 

• From the Size submenu, choose Other. 

The Size dialog box appears. 

• Type a number in the Other Size dialog box and 
click the OK button. 

Using the Format Dialog Box (Windows 
Only) 

The Format command in the Text menu displays a 
dialog box where you can make several format 
changes at one time, rather than choosing 
individual formats from submenus. 

To change the font, size and style using the format 
dialog box. 

• Before you begin typing, choose Format from the 
Text menu. 

• Or, select the multiple captions or atom labels 
using the Selection tool, or individual captions or 
atom labels with the Text tool. 

• From the Text menu, choose Format 

The Format dialog box appears (Figure 4-20). 



Figure 4-20 Format dialog box (Windows only) 




• Select the Font, Size and Style options that you 
want to apply. 



• Click the OK button. 

The new formats are applied to the selection or to 
the new text you type. 

Changing Default Settings 

The default settings for caption and atom labels are 
changed using the Caption Text Settings and Label 
Text Settings commands in the Frie menu. The 
default settings are stored in the active document 
only. To use these settings in other documents you 
can save them in a Style Sheet. See "Saving 
Customized Settings" in Chapter 1, ChemDraw 
Basics. 
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Text Settings Guide 

New Caption Font, Size and Style 

To change the default font size and styles for 
new captions: 

• From the File menu, choose Caption Text 
Settings. 

The Caption Text Settings dialog box appears. 

• Select a Font, Size and Style. 

These settings take effect for all new captions 
that you type in the active document window. 
Atom Label Fonts, Size and Styles 

To change the font size and styles for all atom 
labels in the active document window (as well as 
any atom labels you create later): 

• From the File menu, choose Atom Label Text 
oemngs. 

The Atom Label Text Settings dialog box 
appears. 

• Select a Font, Size and Style- 
Changing the size of atom labels in the Text 
Settings dialog box changes the size of each 
atom label in the active document window by 
the following scale factor 



Tables 

With ChemDraw you can create tables of text using 
the Tab key in conjunction with the Text tool. 

Creating the First Row (column headings) 

To create the first row and establish the columns of 
a table: 

• Select the Text tool. 

• Click in a document window where you want the 
table to start 



• Choose a style, font and size from the appropriate 
submenu in the Text menu and then type a 
caption. 

• Press Tab. 

A second caption text box appears. 

• Choose a style, font and size from the appropriate 
submenu in the Text menu and then type a second 
caption. 

The second column is placed 20 points (20/72 inch, 
0.71 cm) to the right of the first 

• Press Tab again to create a third column, and so 
on. 

I NOTE: The style, font and size that you set in 
I mdl column will be maintained in all the rows 
I that follow. For example, if column one is hold 
and column two is italic, the next row will 
I automatically have column one as bold and 
I column two as italic. 

The following diagram illustrates the creation of 
new columns using the Tab key. 

Figure 4-21 First row 



Compound — f M.W. — LogP — ^ LD50 
tab tab tab 



To change the spacing between columns while 
editing a caption: 

• Press Ctri+Alt+Tab (Windows) or Command+Tab 
(Macintosh) or select the Selection toot 

The caption is automatically selected with the 
Selection tool. 

• Press Right (or Left) Arrow. 

This moves the selected caption to the rieht (or left) 
1 point at a time. 

To move 10 points at a time: 

• Press Ctrl+Right (or Left) Arrow (or Option+Left 
Arrow). 
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: To return to the Caption text box after completing 
>: the spacing change: 

Press Ctrl+Alt+Tab (Windows) or Command+Tab 
; . (Macintosh) or select the Text tool. 

j* :To create another column with this same spacing as 
i the previous: 

I: # Press Tab. 

I A third caption text box appears, and so on. 
Creating a New Row 

To start a new row that is exactly aligned with the 
first 

• Press Tab twice at the end of a row. 

A caption text box appears exactly aligned under 
the first caption positioned exactly 20 points below 
the first caption in the first row. 

The following diagram illustrates the creation of a 
new row. 



Fi gure 4-22 Creating a new row 
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To change the spacing between rows as you create 
the table: 

• Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh) when you are editing the first caption 
in a row, or, select the Selection tool. 

The caption is automatically selected with the 
Selection tool. 

• Press the Down (or Up) Arrow. 

This moves the selected caption downwards (or 
upwards) 1 point at a time. 

To move 10 points at a time: 

• Press Ctil+Down (or Up) Arrow (or Option+Arrow 
key). 



To return to the Caption text box after completing 
the spacing change: 

• Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh) or select the Text tool. 

To continue and fill in the row with captions: 

• Press Tab to create another caption in the row, 
then press Tab twice to begin a new row. 

The spacing between the newest row and the row 
directly before it will have the same spacing that 
you specified between the previous two rows. 

Adjusting Column Spacing 

You can also use the Selection tool to adjust the 
column spacing as follows: 

• Select all of the captions In a column using the 
Selection tool. 

To change the spacing relative to the previous 
caption: 

• Alt+drag (Windows) or Command+drag 
(Macintosh) the caption(s). 

Holding down the Alt key (Windows) or 
Command key (Macintosh) constrains the 
movement to the X axis so that you can maintain 
the row alignment. 

Adjusting Row Spacing 

You can also use the Selection tool to -adjust the row 
spacing as follows: 

• Select the Selection tool and select all caption in a 
row. 

To change the spacing between die selected row 
and trie previous row: 

• Alt+drag (Windows) or Command+drag 
(Macintosh) the captions down. 

Holding down the Alt key (Windows) or 
Command key (Macintosh) constrains the 
movement to the Y axis so you can maintain the 
column alignment. 



Moving Around Within Tables 

To move around within an existing table. 

• Select the Text tool and select a caption. 

Stog ve to caption on right 311(1 °p en k f ° r 

• Press Tab, or, press AK+Right Arrow (Windows) or 
Command+Right Arrow (Macintosh). 

SSig ve to capli<m on ^ left md open u for 

• Press Shift+Tab, or, press Alt+Left Arrow 
(Windows) or Command+Left Arrow (Macintosh). 

Stog^ t0 capdoa bdow 311(1 °P en * fc * 

• Press Alt+Down Arrow (Windows) or 
Command+Down Arrow (Macintosh). 

To move to the caption above and open it for 
editing: 

• Press ShWt+Alt+Enter (or 
Shift+Command+Return), or, Press Alt + Up Arrow 
(Windows) or Command+Up Arrow (Macintosh). 

Inserting a New Row 

To insert a row: 

• Select the Selection tool and select a row of 
captions. 

• Alt+drag (Windows) or Command+drag 
(Macintosh) the selected row. 

The Alt key '(Windows) or Command key 
Macintosh) constrains the movement to the Y axis 
to maintain the column alignment 

• Select the first caption in the row above or below 
the space you created. 

• Ctrt+Alt+drag (Windows) or 
Option+Command+drag (Macintosh) to create a 
copy of the caption and position it in the empty 
space you created. 

The placement of this copied caption sets the 
position of the inserted row. 



To fill in the inserted row with caption text: 

• Select the Text tool and select the first caption in 
the inserted row, and type new text 

• Press Tab to move to the second caption in the 
inserted row, and so on. 
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fehapter 5, Drawing 
Orbitals and 
C hemical Symbols 

nis chapter discusses two tools, the Orbital tool 
Kind the Chemical Symbols tool that you can use to 
4dd to your structures. Both tools contain a palette 
|of objects from which you can choose. 

Ithe Orbital Tool 

The orbital tool is used to add orbitals to your 
chemical structures. 

Orbitals are drawn so that its node appears first To 
illustrate where the node for each orbital is, the 
remainder of this section illustrates each of the 
tools. 

fi gure 5-1 Orbital tool 



Each orbital type is available in several fill patterns: 
white, gray, and black. Gray orbitals appear with 
erayscale shading on color and grayscale monitors 
and print with grayscale shading from PostScript 
printers when the Color /Grayscale option is 
selected in the Print dialog box. 
Each orbital type is discussed separately below. 
While you draw an orbital its length and angle 
relative to the X axis appears in the Message area. 
You can constrain the length of an orbital by 
turning Fixed Lengths on in the Object menu. You 
can also constrain the angle of all orbitals to 15 
degree increments relative to the X axis by turning 
on Fixed Angles. 



1 NOTE: Orbitals are not part of the structure 

| they are drawn near, and are therefore not 
selected if you double-click a bond, atom or atom 
label with the Selection tool To group the orbitals 

\ with the structure, use the Group command in 
the Object menu. To learn more about grouping, 
see "Grouping" in Chapter 7, Working with 

] Selections. 



s-orbitals 

To draw an s-orbital: 

. Point to an atom where the orbital will be 
centered. 



• Drag outward. 
Figure 5-2 s-Orbitals 





o 




• 



Fi gure 5-3 Adding an s-orbital 



point 




c -orbitals 

To draw a o orbital: 

• Point to an atom where the orbital will be 
centered. 

• Drag outward along the long axis of the orbital. 
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Figure 5-4 a-Orbitals 
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Single Lobe Orbitals 

Single lobe orbitals are commonly used for 
indicating a lone pair. To draw a single lobe orbital: 

• Point to an atom where the narrow end of the 
orbital is to be attached. 

• Drag from the narrow end of the lobe to its wide 
end. 

Fjqure 5-5 Single lobe orbitals 
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Figure 5^6 Adding a single lobe orbital 
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p-orbitals 

To draw a p-orbital: 

• Point to an atom where the node of the orbital is to 
be attached. 

• Drag from the orbital node to the wide end of the 
filled lobe. 



Bgure 5-7 p-Orbital icons 
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Figure 5-8 Drawing a p-orbital 
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drag 



Hybrid-orbitals 

To draw a hybrid orbital: 

• Point to an atom where the node of the orbital is to 
be attached. 

• Drag from the orbital node to the wide end of the 
major lobe of the orbital. 

Figure 5-9 Hybrid orbitals 



! ? 




d-orbitals 

To draw a d-orbital: 

• Point to an atom where the node of the orbital is to 
be attached. 

• Drag from the center of the orbital to the wide end 
of a filled lobe. 
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gf ji ire 5-10 d-Orbitals 



d^rbitals 

To draw a d^rbital: 

• Point to an atom where the node of the orbital will 
be attached. 

• Drag from the center of the orbital to the wide end 
of a lobe. 

Fi gure 5-1 1 d^rbitals 



The Chemical Symbol Tool 

The Chemical Symbol tool is used to add chemical 
symbols to your structure. 

Figure 5-12 Chemical Symbol tool 




All chemical symbols are automatically grouped 
with the structure (or caption in formula style) to 
which it is closest In addition, the symbols are 
included in any Analyze Structure or Check 
Structure function that you perform. See Chapter 7, 
Working with Selections, for more information about 
the Analyze and Check Structure command. 



H-dot and H-dash 

To represent a hydrogen that is coming out of the 
plane toward you along the Z axis, use the H-dot 
symbol. To represent a hydrogen that is directed 
backwards into the plane away from you along the 
Z axis, use the H-dash. 

Figure 5-13 H-dot and H-dash 




To draw an H-dot or an Hdash: 
• Click an atom. 

Helots and H-<iashes can only be drawn by clicking 
atoms. 

Fioure5-14 Adding an H-dot 




point 




click 



Lone Pair 

The lone pair symbol is used for indicating a lone 
pair of electrons common in Lewis structure 
representations. 

Figure 5-15 Lone pair symbol 




Lone Pair 
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To draw a lone pain 

• Point to where you want one end of the lone pair 
to be positioned. 

• Drag in the direction you want the end to be 
located and release the mouse button. 

To quickly deposit a lone pair symbol in a 
horizontal orientation; 

• Click in a document window. 
Equre5-16 Adding a lone pair 
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drag 



Radical 

The radical symbol is used for indicating a single 
non-bonded electron. 

Figure 5-17 Radical symbol 




To draw a radical: 

• Position the pointer next to an atom where you 
want the radical symbol to appear. 

• Click to draw the symbol. 



Radical Cation and Radical Anion 

The charge radical symbols are used for 
representing radicals that are charged. 

Figure 5-18 Radical cation and radical anion 
symbols 
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Radical Cation 



S 



Radical Anion 



To draw a radical cation or radical anion symbol: 

♦ Position the pointer next to an atom where you 
want the symbol to appear. 

* Drag from the charge portion of the symbol to the 
radical portion of the symbol. 

To quickly deposit a radical cation or radical anion 
symbol in a vertical orientation. 

• Click to deposit the symbol. 
Charges 

The charge symbols are used for representing 
structures that are charged. 

Figure 5-1 9 Negative and positive charge symbols 
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Circled Charges 



Regular Charges 



To draw a charge and associated it with a structure: 

• Click next to the atom to which you want the 
charge to correspond. 

Notice that the number of hydrogens increases or 
decreases as appropriate for the addition of the 
charge symbol. 
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Fig ure 5-20 Adding a positive charge symbol 
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Stereochemical Flags 

To remove ambiguity for structures where there is 
more than one possible stereochemical 
interpretation, you can assign a special flag symbol 
to the structure. 



The symbols are rotated around the same end from 
which they were originally drawn. For instance, the 
radical cation symbol is rotated and resized from 
the charge. As you rotate symbols, the angle that 
one of the ends of a symbol makes with the X axis is 
shown in the Message area. 

You can also rotate many of the symbols using the 
Selection tool by dragging the Rotation handle on 
the Selection Rectangle. The charge and the radical 
symbols cannot be rotated. The rotation occurs 
around the center of the object as defined by the 
Selection rectangle. Equal rotations performed by 
the Selection tool and the Chemical Symbols tool 
will result in a different final placement of the 
object rotated. For general information about 
rotating and resizing, see ''Rotating Objects" in 
Chapter 7, Working with Selections. 



fi gure 5-22 The Racemic, Absolute and Relative 
symbols 
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To draw a flag: 

• Position the pointer next to the structure to which 
you want to assign the flag. 

• Click to deposit the symbol. 

The font and size for stereochemical flags matches 
the default Atom Label size for the document 

Editing a Symbol 

To rotate a Chemical Symbol: 

• Select the Chemical Symbol tool. 

• Hold down the Shift key and point at a Chemical 
Symbol. 

A highlight box appears. 

• Drag the highlight box on the chemical symbol. 
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Chapter 6, Drawing 
Arrows, Arcs and 
Other Shapes 

This chapter discusses four tools that you can use to 
add different kinds of shapes to your documents. 
These tools include the Arrow tool for drawing 
arrows, the Arc tool for drawing arcs, the Drawing 
Elements tool for drawing boxes, circles and 
brackets, and the Pen tool for drawing freehand 
shapes. 

The Arrow, Arc and Drawing Elements tools each 
contain a palette from which you can choose from 
different types of that tool. Once you choose a tool 
from the palette, that tool can be used without 
choosing from the palette again. 

To select a tool and use its default object 

• Click the tool's icon to select it 

To choose a different object from the palette. 

• Point to the tool's icon and hold down the mouse 
button. 

The palette appears. 

• Drag to select an object from the palette. 

• Release the mouse button over the object you 
want to select. 

The new object becomes the default used for that 
tool whenever you select the tools icon from this 
point forward, until you make another selection 
from the palette. 

The remainder of this chapter will step through 
each of the tools individually. 

The Arrow Tool 

The Arrow tool is used for adding arrows to show 
conversion of reactants to products as well as 
indicating electron flow (you can also use the Pen 
tool, discussed later in this chapter, to make 
customized arrows). 



Figures . 




Figure 6-2 Types of arrows in the Arrow Tool 
palette 





— 


>- 






=> 










(^270^ 


o 

180* 


120* 


90* 




— 


— 


(J 














o 















G 










< > 


•< — >■ 






w. 

— « 





A. Normal 

B. Hollow 

C Retrosynthetic 

D. Bold 

E. Two-electron curved 

F. Dashed 



G. Half-arrow above 

H. Single-electron curved 

I. Half-arrow below 
J. Resonance 
K. Equilibrium 



Drawing an Arrow 

• Select the Arrow tool. 

• Point in the document where you want the end of 
the arrow to appear. 

• Drag to where you want the arrow head to be. 
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Editing an Arrow 

To lengthen, shorten or rotate an arrow: 

• Select the Arrow tool. 

• Hold down the Shift key and point to the head of 
the arrow. 

A highlight box appears over the head of the arrow. 

• Drag the arrowhead. 

The arrow is resized and rotated relative to its end. 
As you drag, the change in length and the angle the 
arrowhead makes with the X axis appear in the 
Message area. 

You can also resize and rotate an arrow using the 
Selection tool by dragging the Resize or Rotation 
handle on the Selection rectangle. The Message area 
indicates the percentage enlarged or reduced when 
you drag the Resize handle and the number of 
degrees rotated when you drag the Rotation 
handle. The resize or rotation occurs around the 
center of the Selection rectangle. Equal rotation or 
resize operations performed by the Selection tool 
and the Arrow tool will result in a different final 
placement of the object. You cannot change the 
aspect ratio of arrows. See "Rotating Objects" and 
"Resizing Objects" in Chapter 7, Working with 
Selections, for general information. 

The Drawing Elements Tool 

The drawing elements tool provides a variety of 
shapes that an add to your drawing. 

Figure 6-3 The Drawing Elements tool 




Several Drawing Element types are available with 
different fill patterns: hollow (no fill pattern), eray 
and black. 



Gray Drawing Element types appear with grayscale 
shading on color and grayscale monitors and print 
with grayscale shading from PostScript printers 
when the Color/ Grayscale option is selected in the 
Print dialog box. 

Related groups of Drawing Element types are 
discussed below. While you draw any of the 
drawing element types, the length and angle 
relative to the X axis appears in the Message area; 

Boxes 



Figure 6-4 Boxes 




To draw a box: 

• Select a box tool. 

• Point where you want a comer of the box to be 
located. 

• Drag from one corner of the box diagonally to the 
opposite corner. 

Circles and Ovals 

Figure 6-5 Circles and ovals 
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To draw a circle or oval: 

* Select a circle or oval tool. 

• Point where you want the center of the circle to be 
located. 
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Drag outward from the center. 

| NOTE: to make other styles of circles, such as a 
dashed circle, you can use the pen tool with 
I dashed style. See "Pen Tool" later in this chapter. 



Single Brackets 

To draw an single bracket 

• Select a single bracket tool. 

• Point where you want the bracket to start. 

• Drag from one end of the bracket to the other end. 

A single bracket can be drawn in any orientation. 

Figure 6-6 Single brackets 
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Paired Brackets 

To draw a paired bracket: 

• Select a paired bracket tool. 

• Point where you want a corner of the bracket to be 
located. 

• Drag from one corner of the box diagonally to the 
opposite corner. 

Paired brackets can only be placed in a vertical 
orientation. Their position is defined by a rectangle 
or box. 

Figure 6-7 Paired bracket 




Lines 

Lines drawn with the line tool differ in two 
significant ways from bonds drawn with the bond 
tools: they are not counted in chemical 
interpretation of the drawing, and they do not 
"drop out" when they cross one another. 

To draw a line: 

• Select a line tool. 

• Point where you want the line to start 

• Drag from one end of the line to the other end. 

Figure 6-8 Dashed and solid lines 
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Daggers 

To draw a dagger 

• Select a dagger tool. 

• Point where you want the symbol to be located. 

• Click to deposit the dagger. 

Figure 6-9 Daggers 




j NOTE: Drawing elements, such as brackets, are 
not actually part of the structure they are drawn 
near, and are not selected if you double-click on a 

I bond, atom or atom label with the Selection tool 
To group drawing elements with a structure, use 
the Group command in the Object menu. To 
learn more about grouping, see "Grouping" in 

I Chapter 7, Working with Selections. 
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Editing Drawing Elements 

To resize or rotate a drawing element 

• Select the Drawing Element tool. 

• Hold down the Shift key and point to an end or 
edge of a drawing element 

A highlight box appears. 

• Drag the object to the new size or orientation (not 
valid for boxes and closed brackets) 

The drawing element is resized or rotated from the 
same point that it was originally drawn. For 
instance, a shadowed box is resized from the corner 
where the shaded edges meet. The length of the 
drawing element and the angle it makes with the X 
axis appears in the Message area. Boxes and paired 
brackets cannot be rotated. 

I NOTE: The size of the dagger symbol is 
proportional to the Atom Label font size specified 
in the Text Settings dialog box. 

You can also resize and rotate many of the drawing 
elements using the Selection tool by dragging the 
Resize or Rotation handle on the Selection 
rectangle. You cannot rotate Dagger symbols. The 
percentage enlarged or reduced when you drag the 
Resize handle and the number of degrees the object 
rotates when you drag the Rotation handle appears 
in the Message area. The resize or rotation occurs 
around the center defined by the Selection 
rectangle. Equal rotation or resize operations 
performed by the Selection tool and the Drawing 
Elements tool will result in a different final 
placement of the object. 

Distorting circles and ovals (Alt+dragging (or 
Command+dragging) the Resize handle) converts 
these objects into an equivalent closed curve. 
Distorting gray shaded circles and ovals converts 
these objects to solid filled curves where the fill 
color is the same as the color of the curve. You can 
also distort boxes and closed brackets. The 
remaining Drawing Element types cannot be 
distorted. See "Rotating Objects" and "Resizing 
Objects" in Chapter 7, Working with Selections 



Closed brackets and boxes cannot be rotated in the 
usual sense; however, when a box or closed bracket 
is rotated along with objects) within its borders, 
the area of the box or closed bracket increases to 
accommodate the rotation of the contained objects. 

The Arc Tool 

The Arc tool is used to draw arcs of different 
angles: 90°, 120°, 180°, and 270°. 

Fjqure 6-10 The Arc tool and palette 
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Arc tool 
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[ Arc types 



NOTE: On a small monitor, such as on the 
SE/30, the Arc types described in this chapter are 
located in the Drawing Elements palette 
\ discussed earlier in this chapter. 

Drawing an Arc 

To draw an arc 

• Select an arc tool. 

• Drag from the left edge of the arc to the clockwise 
end of the arc in a document window. 

While you draw an arc, the length between the 
ends, and the angle the clockwise end makes with 
the X axis appears in the Message area. 

Editing an Arc 

To resize or rotate an arc using the Arc tool: 

• Select the Arc tool. 

• Hold down the Shift key and point to the clockwise 
end of the arc. 

A highlight box appears. 

• Drag the clockwise end of the arc. 
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The arc is resized and rotated relative to the first 
end from which it was drawn. The distance 
between the ends of the arc and the angle the 
clockwise end makes with the X axis appears in the 
Message area. 

You can also resize and rotate an arc using the 
Selection tool by dragging the Resize or Rotation 
handle on the Selection rectangle. The Message area 
indicates the percentage enlarged or reduced when 
you drag the Resize handle and the number of 
degrees rotated when you drag the Rotation 
handle. The resize or rotation occurs around the 
center defined by the Selection rectangle. Equal 
rotation or resize operations performed by the 
Selection tool and the Arc tool will result in a 
different final placement of the object You cannot 
distort arcs. See "Rotating Objects" and "Objects" 
in Chapter 7, Working with Selections, for general 
information. 

The Pen tool 

Using the Pen tool you can draw shapes that are 
not provided in the arrow, orbital or drawing 
elements palettes. For instance, you can draw 
irregularly shaped arrows, curves depicting graphs 
or reaction coordinate diagrams, as well as any 
other irregularly-shaped solids. 

Figure 6-11 The Pen tool 




Below (Figure 6-12) are some examples of shapes 
that you can draw using the Pen tool. 

Figure 6-12 Shapes drawn using the Pen tool 



customized orbitals 



curves and axes 




unique arrows 




geometric shapes 



To select the Pen tool: 

♦ Click the Pen tool icon in the Tools palette. 



Shortcut: 

To toggle between the Selection tool and the Pen 
tool: 

. Press Ctri+Att+Tab (Windows) or Command+Tab 
(Macintosh) or select the Selection tool. 

The last drawn curve and the selection tool are 
selected. — 



Drawing Segments by Clicking 

The easiest way to draw shapes with the pen tool is 
to click repeatedly in an outline of the shape you 
want. 

• Select the Pen tool. 

• Point to where you want the beginning of the 
curve to appear. 



• Click to deposit an endpoint 

• Move the cursor and click again to add a second 
endpoint Continue until you have the curve you 
want. 

• Press the Escape key or click another tool. 

Fiqure 6-13 Shapes drawn by clicking with the Pen 
tool 





click several more 
times 



NOTE: you might want to work in a magnified 
view so you can place the fewest strategically 
placed control points far obtaining the smoothest 
I curve. 

Drawing Bezier Curves by Dragging 

A second way to draw curves with the pen tool is 
to dick and drag repeatedly to create curved 
segments. 

• Select the Pen tool. 

• Point to where you want the beginning of the 
curve to appear. 

• Click and drag in the direction of the curve. 

• Move the cursor to another position. 

• Hold down the mouse button and drag to create 
an arc. 

• Press the Escape key to get out of the drawing 
mode of the curve tool. 

Once you hold down the mouse button, another 
endpoint is established. Dragging creates the curve 
portion of the segment. 



Notice that an adduional line appears tangentially 
to the curve. This is the direction line that you carl 
use to control the "curviness'' of the segment 



Equre6-14 Creating a curve with the Pen tool 




after creating the 
first segment, point 
and drag to create 
a cun/ed segment 




point and drag 
again to create 
another curved 
segment 



There are two kinds of control points that define 
the curve of a Bezier curve: endpoint controls and 
directum controls. The curve will pass through each 
endpoint control in turn, and its path from one 
endpomt to the next is determined by the direction 
controls. 



Editing a Curve 

To select an existing curve; 

• Select the Pen tool. 

* Point at the center of the curve. 



A highlight box will appear when you 
positioned correctly. 

• Point at the center of the curve. 



are 
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ggurejMS Selecting a curve with the Pen tool 




point 




click 



A highlight box appears. 

• Click the highlight box to select the curve. 

The components of the curve appears. The 
components of the curve are shown in Figure 6-16. 

figure 6-16 Appearance of handles on a selected 
curve 



Endpoint handle 
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Direction handle 



Changing Shape 

The control points that appear as you draw a curve 
allow you to change the size and curve of a curve 
segment. 

Each point that touches the curve is a endpoint 
handle. Dragging an endpoint handle increases or 
decreases the breadth of the curve. 



Fioure6-17 Changing a curve by dragging an 
endpoint handle 
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drag 



The lines that pierce each point are the direction 
lines for the segment. The direction line controls the 
direction of the curved portion of the segment 

Figure 6-18 Changing curve by dragging a direction 
handle 
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drag 



Adding a Segment 

To extend an existing curve: 

• Select the Pen tool, and click the existing curve 
you want to edit to select it. 

The components of the curve appear. 
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Figure 6-19 Adding segments 
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• Point to the Endpoint handle of a curve until the 
cursor appears as a hand. 

• Ctri+click (Windows) or Option+click (ftflaci ntosh) 
the endpoint ' 

The cursor now appears as a hand with a "+" sien 
inside, and note tnat the endpoint now appears has 
the components of a middle segment LeT, 
has two tangent control lines. The Pen tool 
drawing mode. 

• Click and drag in the window to connect more 
segments to your curve. 

To exit the drawing mode: 

• Press the escape key or click the Pen tool or anv 
other tool, or double-click. 

Eigyre6_0 Using the Pen tool to draw reaction 
mechanism diagrams 




Deleting a Segment 

To delete a curve segment: (You should be in the 
edit mode of the Pen tool i.e., the cursor should 
appear as a Crosshair.) 

- Ctrl+Shift^dick (Windows) or Option+Shift+click 
(Macintosh) the control point where you want to 
delete a curve segment. (The cursor should 
appear as the Eraser tool before you click.) 

You can also delete entire curves usine the 
Selection tool and the Eraser tool 

Applying a Style 

To apply a style to a curve: 

• Select a curve using either the Pen tool or the 
Selection tool. 

• From the Curves menu, choose a style. 

All curves are drawn with the last curve styles 
chosen until you change the selections. Certain 
sfyles are mutually exclusive. For instance, if you 
choose Closed, you cannot also choose Arrow at 
btart 

To remove all styles from a curve: 

• From the Curves menu, choose Plain. 

Fiqure 6-21 Shape with and without closed and 
filled style 
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Chapter 7, Working 
with Selections 



Figure 7-2 A Selection rectangle 



A large portion of the editing in ChemDraw is 
performed using the Selection tool. With the 
Selection tool you can select individual objects and 
groups of objects. Once objects are selected, you can 
duplicate, move, resize, rotate or delete them. This 
chapter describes these and other editing 
operations you can accomplish with the Selection 
tool 

Using the Selection Tool 

To select the Selection tool: 

• Click the Selection Tool icon in the Tools palette. 
Figure 7-1 The Selection Tool 









click 



The Selection tool is highlighted, indicating that it is 
the currently selected tool In addition, the last 
object curve, caption or atom label drawn appears 
within a srummering rectangle called the Selection 
rectangle, indicating that it is selected and can be 
manipulated. 

When you select the selection tool the last object 
drawn is automatically selected. You can deselect 
this object, add to or remove from the selection 
using the selection techniques discussed in this 
chapter. 



: \i 



Shortcut 

To quickly switch to the Selection tool from some 
other tool: 

♦ Press Ctrl+Alt+Tab (Windows) or Command+Tab 
(Macintosh). 

The Selection tool and the last drawn object are 
selected. 

To switch from the Selection tool to the last 
drawing tool used: 

• Press Ctrl+Att+Tab (Windows) or Command+Tab 
(Macintosh). . 



Selecting Objects by Clicking 

To select an object by clicking: 

• Select the Selection tool. 

• Point to an object in a document window. 

A highlight box appears over the objects that will 
be selected when you click. If you point at a bond, 
the highlight box appears over the length of the 
bond. If you point to an unlabeled atom, each of the 
connecting bonds will have a highlight box, 
indicating that they will be selected when you click. 

• Click a bond, an unlabeled atom or other object. 

The selected object appears within the Selection 
Rectangle and the cursor changes to a hand. 
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Figure 7-3 Selecting a bond 



point to a bond 



dick 



figure 7-4 Selecting several bonds 



point to an atom 



7t 



j NOTE: If the bond or other object is part of a 
I #?*P you can still select it as an individual 
object. For more details about grouping objects 
I see "Grouping" later in this chapter. 



Preferences Guide Tolerance 

The size of the highlight box (and how close you 
must get to an object to activate highlight boxes) 
is controlled by the measurement in the box 
labeled 'Tolerance" in the Preferences dialog 
box. The standard setting for the Tolerance is 5 
pixels. This means, for instance, that the 
highlight box appears on bonds if the pointer is 
located 5 pixels or less from any point on the 
bond. 

To change the Tolerance: 

• From the File menu, choose Preferences. 

• Click the up or down Tolerance control arrow to 
Increase or decrease the tolerance. 

This change affects all documents. 



Selecting Entire Structures 

To select an entire chemical structure: 

• Double-click a bond or atom within the structure. 

The entire chemical structure is selected. If the 
chemical structure or other object is part of a group, 
the enure group is selected. Also see "Grouping 
later in this chapter. & 



figure 7-5 Selecting by double-clicking 
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Selecting Objects with the Lasso 

You can use the Lasso to encircle irregular areas in 
a document window, such as part of a chemical 
structure. 

To select objects using the Lasso: 

• Select the Selection tool. 

• Press the mouse button while the pointer is not 
over any object. 

• Drag around a portion of a chemical structure or 
other object. 

As you drag around the object(s), a line appears 
which defines the Selection area. Only bonds, 
stnictures or other objects that are entirely enclosed 
in the Selection area will be selected. The end points 
of the Lasso are automatically connected when you 
release the mouse button. 
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Figure 7-6 Selecting parts of a structure using the 
lasso 



Figure 7-7 Selecting parts of a structure using the 
Marquee 
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drag 



Selecting Objects with the Marquee 

You can use the Marquee to select objects and 
structures within a rectangular area. 

To select objects using the Marquee: 

• Select the Selection tool. 

• Hold down the Ctrl (Windows) or Option 
(Macintosh) key while the pointer is not over any 
object 

The pointer becomes a Marquee. 

• Drag diagonally across the chemical structure(s) 
or other objects). 

As you drag, a rectangle appears which defines the 
Selection area. Bonds and other objects are selected 
only if they are entirely within this area. The 
Marquee is useful for selecting several objects at 
once as long as they can be surrounded by a 
rectangle. 




Ctrl (or Option) + 
point 




drag 



Adding to the Selection 

To make multiple selections or add more objects to 
the selection: 

• Hold down the Shift key and select several other 
objects. 

Objects can be added to the Selection by clicking, 
double-clicking or by using the Lasso. 



Figure 7-8 Adding to a selection using the Marquee 
mode of the Selection tool 
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Shift + Option (or 
Shift + Ctrl) -h point 



o 



drag over items to 
add to the selection 
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Removing Objects from the Selection 

To remove an object from the selection: 

• Hold down the Shift key and select an object 
contained within the Selection rectangle by 
clicking, double<licking, or Lassoing. 

The object is removed from the selection. 

I NOTE: Objects may appear within the borders of 
the Selection rectangle, but not be selected. Only 
objects that are shimmering are selected. 

Selecting All Objects 

To select all objects within a document window: 

• From the Edit menu, choose Select All. 

Deselecting All Objects 

To deselect all selected objects: 

• Click in any empty area In a document window 
that is outside the Selection rectangle. 

Alternatively: 

• Press the Escape key. 

All selected objects are deselected. You can also 
deselect all selected objects by selecting a different 
tool or by selecting another object without holding 
down the Shift key. 

Figure 7-9 Deselecting an object 
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Deleting Objects 

You can delete selected objects using the Delete 
key, the Clear command, or the Eraser tool. 

Delete key 

To delete object(s) using the Delete key (or the 
Backspace key): 

• Select the object(s) you want to delete. 

♦ Press the Delete key. 

Clear Command 

To delete objects) using the Clear command: 

• Select the ob|ect(s) you want to delete. 

* From the Edit menu, choose Clear. 

The Eraser Tool 

With the Eraser tool you can delete objects 
selectively. For instance, you can reduce the bond 
order of a multiple bond, or erase a single bond. 
Below are the general rules followed by the Eraser 
tool: 

Clicking a labeled atom removes the label. 

Clicking an unlabeled atom removes the atom 
and all adjacent bonds. 

To select the Eraser tool: 

♦ Click the Eraser tool icon in the Tools palette. 

Figure 7- 10 The Eraser Tool 




To erase a bond: 

• Click a single, double or triple bond. 

The bond order is reduced by one. 
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Figure 7-1 1 Erasing one bond of a double bond 
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click (and move 
cursor away) 



Figure 7-12 Clicking a single bond with the Eraser 
tool 
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click (and move 
cursor away) 



Moving Objects 

To move an object: 

• Select the object(s) using the Selection tool. 

• Point within the border of the Selection rectangle. 

• Drag the obfect(s). 

Ftgure 7-13 Moving a selected object 
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To constrain the movement to the horizontal or 
vertical direction: 

• Alt+drag (Windows) or Command+drag 

(Macintosh) the selected object(s). 1 

Figure 7-14 Moving and constraining a selected 
object 
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Alt -h drag (or 


Command +drag) 



To move selected objects a small distance using the 
Arrow keys available on many keyboards: 

• Press an arrow key while object(s) are selected. 

The selected object(s) move 1 point (1/72 inch, 
0.035 cm) in that arrow's direction. 

To move in a larger increment, for example, to the 
right 

• Press Ctrl+Right Arrow (Windows) or 
Option* Right Arrow (Macintosh) 

The selected objects move 10 points (10/72 inch, 
0.35 cm) in that arrow's direction. These small 
incremental movements are often useful for 
aligning objects. 

| NOTE: See Chapter 12, Working with Page 
E Layout, for more information about aligning 
f§ objects. 



Using the Clipboard 

To remove the objects contained in the Selection 
rectangle for later repositioning in the current 
document window, or for transferring to another 
ChemDraw document or other type of document: 

• Select the object(s) using the Selection tool. 
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• From the Edit menu, choose Cut. 

The object is transferred to the Clipboard and 
deleted from a document window. You can transfer 
the copy on the Clipboard to another position in the 
same document, another ChemDraw document or a 
different type of document 

To paste a copy of the contents of the Clipboard 
into a document window. 

• Select the Selection tool. 

• From the Edit menu, choose Paste. 

NOTE: For important information about 
trans/erring ChemDraw pictures to other types of 
documents see " Autoscaling" in Chapter IS, 
| Sharing Information, 

You can also use Drag and Drop to move selections 
between ChemDraw documents. See "Drag and 
Drop" in Chapter IS, Sharing Information, for 
additional information. 

Moving Atoms 

You can move the atoms within a chemical 
structure using the Selection tool. 

To move a single atom: 

• Point to an atom using the Selection tool. 

• Drag the atom. 

The bonds connected to the atom stretch as it is 
dragged. If you drag an atom on top of an adjacent 
atom, the atom and the bond between the atoms 
disappear. This is useful for converting 
6-membered rings into 5-membered rings. 

To move multiple atoms: 

• Select only the bonds that have atoms on both 
ends that you want to move. 

The unselected bonds that are attached to the 
selected atoms will be stretched. 



Figure 7-15 Dragging a selection 



select and point 




drag 



NOTE: You can also move atoms using the bond 
| tool that was used to draw the atom. See 
"Moving Atoms" in Chapter 3, Drawing ' 
I Chemical Structures. 

Duplicating Objects 

To duplicate objects with the Selection tool: 

• Select the Selection tool. 

• Select the object(s). 

• Ctrl+drag (Windows) or Option+drag (Macintosh) 
to create a copy and position it 

A copy of the selected objects is moved to the new 
position. 

Figure 7-1 6 Duplicating a selection 



Ctrl (or Option) + 
point 




drag 




To duplicate the selected objects and constrain the 
positioning of the copy to the same horizontal or 
Vertical position as the original objects: 

• Select the Selection tool. 

• Select the object(s). 

• Ctri+AlUdrag (Windows) or 
Option+Command+drag (Macintosh) to create a 
copy and position it 

To place a copy of an object on the Clipboard: 

• Select the object(s) using the Selection tool 

• From the Edit menu, choose Copy. 

A copy of the object is placed on the Clipboard. 
Using the Paste command, you can transfer the 
copy in the Clipboard to the current document, 
another ChemDraw document; or a different 
document type* 

| NOTE: For important information about 
transferring ChemDraw pictures, see 
"Autoscaling" in Chapter 13, Sharing 
| Information. 

Rotating Objects 

To rotate objects): 

• Select the object(s) to rotate using the Selection 
tool. 

• Drag the Rotation handle clockwise or 
counterclockwise. 

The Rotation handle is located in the upper-right 
corner of the Selection rectangle: 



Figure 7-17 Rotating a selection 




point 




drag downwards 



As you rotate, the magnitude of the rotation around 
the center of the Selection rectangle appears in the 
Message area. 

I NOTE: Captions and atom labels that contain 
multiple colors will change to the foreground 
color when rotated. However, all colors contained 
j in the captions are printed. 

To rotate objects, but not atom labels: 

• Hold down the Ctrl key (Windows) or the Option 
key (Macintosh) and drag the Rotation handle. 

To rotate the selected objects) a specified number 
of degrees: 

• From the Object menu, choose Rotate. 

• Or, double-click the Rotation handle. 

The Rotation dialog box appears. 

Fioure 7-18 Rotate dialog box 




Enter a positive whole number for a clockwise 
rotation or a negative whole number for 
counterclockwise rotation. 



• Click the Rotate button. 
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Objects are rotated around the center of the 
Selection rectangle. 

To perform another rotation of exactly the same 
magnitude on any object in the document window 
immediately after forming a rotation: 

• Select the other objects) to rotate. 

• From the Edit menu, choose Repeat Rotate. 

Reflecting Objects Through 
Planes 

You can reflect structures through planes 
perpendicular to the X or Y axis using the Selection 
tool. Used in conjunction with duplicating, you can 
create mirror images of chemical structures for 
representing raoemic mixtures, and with a small 
amount of editing, other stereoisomers as well. 

To reflect an object through a plane perpendicular 
to the Y axis: 

• Select the objectfs) to reflect 

• From the Object menu, choose Rip Vertical. 

To reflect an object through a plane perpendicular 
to the X axis: 

• Select the object(s) to reflect 

• From the Object menu, choose Flip Horizontal. 

otyS Iabeb ^ CapdOTlS do not m P alon S ^ 

Fjqure7-19 Reflecting an object horizontally by 
choosing Flip Horizontal 
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Resizing Objects 

To resize an object or collection of objects: 

• Select the objects) to resize. 

♦ Drag the Resize handle. 

The Resize handle is located in the lower rifirht 
corner of the Selection rectangle. 

Figure 7-PO Resize handle 




As you resize the selected objects), the percentage 
you have enlarged or reduced it from the original 
size is shown in the Message area. 

Figure 7-21 Resizing a selection 
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NOTE: If all objects in the document window are 
part of the selection you are resizing, a message 
appears after you resize that asks whether you 
want to change the document settings for that 
document If you choose to do so, all subsequent 
bonds, atom labels and captions (depending on 
what is in the selection) will be drawn usine 
these new settings. 
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The Scale Dialog Box 

You can also resize objects with the Scale 
command: 

• Select the object(s) to scale. 

• From the Object menu, choose Scale, 

• Or ( double-click the Resize handle. 

The Scale Dialog Box appears (Figure 7-22). 

Figure 7-22 Scale dialog box 
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The first two options in the Scale dialog box are 
used to scale all selected objects so that the median 
selected bond has a specified length based on the 
following scale factor 

Figure 7-23 Scale factor equation 

, , new median bond length 

scale factor = — - - 

current median bond length 



To scale bonds in the selected objects so that the 
Fixed Length indicated in the Drawing Settings 
dialog box is used as the new median bond length: 

• Select the top option/radio button. 

The fixed length presently in the Drawing Settings 
dialog is shown in parentheses at the end of the line 
for this button. 



To scale the bonds to a new fixed length that you 
specify: 

• Select the middle option/radio button. 

• Type the new median bond length in the box to the 
right of the button. 

The current median bond length for the selection is 
shown in the highlighted text box when the dialog 
box initially appears. 

• dick the Scale button. 

To scale objects) by a percentage: 

• Select the bottom option/radio button: 

• Type the percentage in the box to the right of the 
button. 

• Click the Scale button. 

This last option is the only one available when the 
selection does not contain any atoms or bonds. 



Distorting a Selection 

In most cases, when you resize an object, the aspect 
ratio of the object (the ratio of the object's height to 
its width) does not change. However, it is possible 
to change the aspect ratio (distort) of certain objects 
including chemical structures, circles, boxes, and 
ovals. 

To distort an object in the horizontal or vertical 
direction: 

• Select the object and Alt+drag (Windows) or 
Command+drag (Macintosh) the Resize handle. 

The Alt key (Windows) or Command key 
(Macintosh) modifies the resize operation so that 
you can distort objects along the X or Y axis. 

• Drag the Resize handle. 



Click the Scale button. 
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Figure 7-24 Distorting a selection 



hold down the Alt 
key (or Command 
key) and point to 
the Resize Handle 




Joining Objects 

Use the Join command in the Object menu to fuse 

aTil^* SXm ^ ^ther. Once structures 
are joined they can be easily selected by 
double-clicking. 

To join chemical structures along the length of a 



Position the structures that you want to join 
that the bonds you want to join are nearly 
overlapping (within tolerance) 



so 



Objects to be joined must be positioned close 
enough to be within the Tolerance setting specified 

£r J diaI °S °the S rwL, tne 

join command will be inactive. 

• Select the chemical structures to join. 

• From the Object menu, choose Join. 

JpiSnt^ 1 StmCtUreS 3t ° nC at0m to * 

• Select both chemical structures. 

• Position the two chemicai structures so that two 
atoms nearly overlap. 

• From the Object menu, choose Join. 



NOTE: Whenyoujoin two differently colored 
bonds or atom labels, the color of the frontmost 
object becomes the color of the resulting joined 
object See Chapter 12, Working with Pave 
Layout, for more information about front to back 
I ordering of objects. 

1 i^?J E y ^ you 1° in atoms ***** are 
I ™f ' the frontmost atom label becomes Hie 
M atom label of the resulting atom. 

Figure 7-9* Fusing bonds 




select bonds and 
choose the Join 
command 




result (after 
deselecting) 



Figure 7-P6 Fusing atoms 




select atoms and 
choose the Join 
command 
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Preferences Guide 
Tolerance 

The maximum distance required between two 
atoms for joining to occur is controlled by the 
Tolerance setting in the Preferences dialog box. 
The standard setting for the Tolerance is 5 pixels. 
This means that two atoms will be joined if they 
are within 5 pixels of each other when you 
choose the Join command. 

To change the Tolerance: 

• From the File menu, choose Preferences. 

• Adjust the number of pixels by clicking the up 
or down Tolerance spin button. 

This change affects all documents. 



Grouping 

It is often convenient to group a number of objects 
drawn separately into a single group. All objects 
contained in a group can be selected by 
double-clicking with the Selection tool. Objects 
within a group can be selected individually and 
manipulated while still remaining part of the 
group. Grouping does not lock the position or 
orientation of objects; grouping only creates an 
association between objects so they can be easily 
selected. 

Grouped objects also maintain their relative 
positions when they are centered on the page, 
aligned or distributed. 

Atoms and bonds making up a single chemical 
structure are always grouped. If you group part of 
a structure with other objects, the resulting group 
will contain the entire structure. If you add atoms 
or bonds to a grouped structure, the new atoms and 
bonds will be part of the group. 

I NOTE: Only one level of grouping is provided. 
For instance, if you create two grouped objects, 
group these groups and then ungroup them, you 
return to the individual objects — not the 
I groups. 



Group 

To group several objects: 

• Select the objects to group using the Selection 
tool. 

• From the Object menu, choose Group. 

To select a group: 

• Double-click an object within the group using the 
Selection tool. 

To select an individual object within a group: 

« Click the object using the Selection tool. 

The object is selected, not the group. 

Figure 7-27 Clicking and double-clicking grouped 
brackets 
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Ungroup 

To ungroup objects that are grouped:. 

• Double-click a group using the Selection tool. 

• From the Object menu, choose Ungroup. 

All the objects previously grouped become 
individual objects. 
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Chapter 8, 
Advanced Drawing 
Techniques 



This chapter discusses the advanced drawing 
features available in ChemDraw, These advanced 
features provide alternative ways to label atoms by 
using HotKeys and abbreviated forms of functional 
groups called ''Nicknames." In addition, this 
chapter discusses advanced drawing techniques for 
adding bonds to specific characters in atom labels, 
expanding nicknames, and creating bonds whose 
attachment is not explicitly defined. 

Using Hotkeys to Label Atoms 

Use ChemDraw HotKeys to quickly label atoms and 
apply atom properties. The file, "hotkeys.txt" 
(Windows) or "ChemDraw HotKeys" (Macintosh), 
located in your cd_items directory (Windows) or 
ChemDraw Folder (Macintosh), contains the 
HotKeys provided with ChemDraw, You can add or 
change HotKeys by editing the file in a text editor, 
such as Notepad, TeachText, or SimpleText. See the 
section ''Creating HotKeys" to learn how. 

There are several ways to use a HotKey to label an 
atom. Following are descriptions of each method. 



Method 1: labeling the last atom drawn 

• Draw a bond. 

• Press a HotKey. 

The last atom drawn is labeled. Each time you draw 
a bond, the last atom drawn will be the HotKey 
atom. 

Method 2: labeling an atom at which you 
point 

• Position the pointer over an atom. 

A highlight box appears over the atom when you 
are using a bond tool or the Text tool. 



• Press a HotKey. 

The label is added to the atom highlighted. If the 
label is a single element such as "C", then the 
appropriate number of hydrogens are added to the 
label. 



Figure 8-1 Labeling the a-atom using the HotKey 



point to an atom 
and press °c" 



result (after moving 
cursor) 



Method 3: Pointing at an atom using the 
Selection tool 

• Using the Selection tool, position the pointer over 
an atom. 

Highlight boxes appear over the bonds attached to 
the atom. 

• Press a HotKey. 

Figure 8-2 Labeling the p-atom using the HotKey 



point to an atom 
and press "c" 



result (after 
deselecting) 



Method 4: Labeling atoms in a selection 

• Select several atoms using the Selection tool. 

• Press a HotKey. 

The atoms whose bonds are completely selected are 
labeled. 
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The element or label associated with the HotKey is 
added to the structure. Only atoms with all their 
bonds selected are labeled. No label will result if all 
bonds to the atom are not selected. 



figures^ Labeling several atoms using the 
HotKey V . 



select bonds and 
press "c" 



result (after 
deselecting ) 



Hard Coded HotKeys 

Certain HotKeys provide other effects. These 
Honeys are hard coded into ChemDrow and are not 
editable m the hotkeys.txt or ChemDrow HotKeys 
file. For instance, the HotKey -Enter " (or 'Return'') 
opens the atom label text box for the last atom 
drawn. See Table 8-1 for a list of hard coded 
HotKeys: 

Table 8-1 Hardcoded HotKeys 



Press 

this 

HotKev 


If you want to.. 


Enter (or 

Return) 

key 


open the atom label text box. 


space 


remove an atom label. 


/ 


display the Atom Properties 
dialog is opened. See "Atom 
Properties" in Chapter 9, Drawing 
Query Structures, for more 
information. 




display the List Nickname dialog. 




add an attachment point 



Other HotKey Effects 

Whenever new bonds are added to atoms that 
contain only a single element and hydrogen, the 
appropriate number of hydrogens will be added or 
removed from the label. This effect occurs for all 

S^IISFSS 688 ° f * dr 0li ® n HotKeys or the 
Text tool) if the atom label is set to Automatic 
jusuficahoru You can disable this effect if you 
choose Flush Left or another justification for the 
atom label. 

For example labeling an atom with CH 2 followed 
by adding a bond will result in a change to CH for 
the labeled atom. If you remove the bond, the label 
will return to CH 2 . 

Egyre_&4 Reducing the number of hydrogens 
when adding a bond 



point 



click 



Creating HotKeys 

To add or edit ChemDrow HotKeys:: 

Locate the file named "hotkeys.txt" in your 
cdLitems cujrectory or "ChemDrow HotKeys" in your 
ChemDrow Folder. Double-click its icon to open the 
file using Notepad, TeachText or the text editor of 
your choice. The file contains a simple list using the 
format shown in Figure 8-5. For example, the file in 
Figure 8-5 has the label COOH assigned to the "a" 
key, and the label CH3 assigned to the "c" key. 

Any uppercase or lowercase alphanumeric key may 
be used as a HotKey with the exception of the hard 
coded HotKeys listed in Table 8-1. If a key is used 
more than once in the file, the one closer to the end 
or the file takes precedence. 
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Figure 8-5 Defining HotKeys in a text file 



aCOOH 



bBr 



cCH3 



HotKeys defined in 
text file 



To add a HotKey: 

• Add a new line and type the key you want to use 

• Type a space. 

• Type the label to associate with the key. 

Keep in mind, HotKeys defined for single elements 
will always result in the adding of the appropriate 
number of hydrogens. 

If you are creating a new HotKeys file you should 
check for the following. 

• Select a Text Only file format if you are using an 
application such as Microsoft Word. 

• Type "hotkeys.txt" (Windows) (or "ChemDraw 
HotKeys" (Macintosh) for the file name. 

• Select the cdjtems directory (Windows) or the 
ChemDraw Folder (Macintosh) as the location to 
save the file. 

• Click the OK (or Save) button. 

Nicknames 

Nicknames allow you to create shorthand 
representations for functional groups that you can 
use in as an atom label or as part of a label (the key 
here is that Nicknames are chemically meaningful 
whereas any random text is not). 



Commonly used Nicknames, such as Me, Et, Ph etc. 
are provided with ChemDraw 3.5 in the 
nickname.dat or ChemDraw Nicknames file located 
in your cdjtems directory (Windows) or 
ChemDraw Folder (Macintosh). However, you can 
easily add to this list, or delete those that you don't 



Figure 8-6 Using a Nickname to represent an ethyl 
group 




NHOH 



Nickname 
Representation 



CH2CH3 




NHOH 



Normal 
Representation 



For added speed when using Nicknames, you can 
assign HotKeys to Nicknames. For example, in the 
Nicknames and HotKeys provided with ChemDraw 
4.0, the HotKey, "4" labels an atom with "Ph" 
which is a Nickname representing a phenyl group. 
To learn more about HotKeys, see the previous 
section "ChemDraw HotKeys". 

Using Nicknames 

To use a Nickname to label an atom: 

• Create a structure. 

• Double-click an atom using a bond tool, or click 
an atom using the Text tool. 

An atom label text box appears. 

• Type a Nickname label such as w Et". 

The atom is labeled with the Nickname, however, 
the chemical significance of the expanded structure 
is retained. 



Chapter 8, Advanced Drawing Techniques 



109 



To select a Nickname to apply to an atom usine a 
HotKey: ° 

• Point to an atom. 

• Press the HotKey **=" 
The Nickname list appears. 

• Select a Nickname from the list 

• Click the OK button. 

To use a HotKey to label an atom with a Nickname: 

• Using one of the labeling methods discussed in 
the earlier section, "Using HotKeys", press a 
HotKey that defines a Nickname label. For 
instance press "4" to label an atom with "Ph", or 
press to open the List Nicknames dialog box 
where you can select a Nickname to use. 

J NOTE: Nicknames are tokens. As such, a 

I Nickname will not flip orientation when applied 

3 to the left side of a structure when using 

J Automatic Justification. For example, in the 

I absence of a defined Nickname, the label 

| "OTHP" will appear as "PHTO" when applied 

\ to the left side of a structure. However, since the 

^T me " Tm " h the kbd W>e*rs as 

THPO". Also see "Automatic Justification" in 

I Chapter 4, Captions and Atom Labels. To define 

| your own Nicknames, you must have 

I ChemDraw Pro. 



| Defining Nicknames 

To define a new Nickname 

• Create a structure containing the functional group 
you want to define as a Nickname. 

♦ Select the functional group. 

There must be an atom that has some bonds 
selected and other bonds not selected indicating the 
connection point for the functional group. See the 
examples below. 



I NOTE: You can define Nicknames with either 1 
or 2 connection points. However, the connection 
points must be single bonds. 

H NOTE: If stereochemistry is indicated in a 
I structure that you are defining as a Nickname, 

• g the stereochemistry is retained. 

• From the Object menu, choose Define Nickname. 

The number of connection points are shown by 
bullets after the Formula. You can have only one or 
two connection points in a nickname. 

• Type a short name for the Nickname. 

• Click the Define button. 

Fjqure 8-7 Defining the Nickname a Ef for an ethyl 
group 




The Nickname is defined, and you can now label 
atoms using its name. 

NOTE: If you use a name for your Nickname 
j that is the same as an element name, you are 
I alerted that the element will be replaced with the 
I Nickname. For example using Ac for an acetyl 
1 group will replace the element Actinium. 
I Further, the Check Structure and Analyze 
1 structure commands will recognize the label as 
I an acetyl group rather than Actinium. Table 8-8 

shows these conflicts. To return the proper 
J interpretation of elements, choose List Nicknames 
I from the file menu and delete the overriding 
\ Nickname definition. 




Table 8-8 Default Nickname/Element name 
conflicts 



Symbol 



Nickname 



Element 



Ac Acetyl 

Am Amyl 

Np para-Nitrophenyl 

Pr Propyl 



Actinium 
Ameridum 
Neptunium 
Praeseodymium 



If, when defining a Nickname, the command Define 
Nicknames is dimmed, you have probably not 
allowed for a connection point or you have defined 
more than 2 connection points or the connection 
point is a double bond. In the example below, the 
functional group was drawn and the entire group 
selected. This is the incorrect way to define a 
Nickname since there is no atom that indicates a 
connection point The Define Nicknames command 
is dimmed if you try to define a Nickname by this 
method. However, on the right, the sulfonamide 
group is attached to an unselected bond which 
defines a bond from sulfur as the connection point 
for the group. This is the correct way to define a 
Nickname. 

Figure 8-8 Defining a Nickname with a single 
connection point 
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You must leave a bond unselected for each 
connection point. No more than two connection 
points can be defined in a nickname and no more 
than one attachment point on a single atom can be 
defined. Figure 8-10 shows some correct and 
incorrect definitions. 



Figure 8-10 Defining Nicknames for groups that 
have two connection points 
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The definition in Figure 8-11 was used for die 
amino add, Ala. The unselected bond at each end 
of the structure indicates the connection points; 
Nitrogen on the left and Carbon on the right 

Figure 8-1 1 Further illustration of defining 
nicknames for groups with two connection points 




connection points indicate by arrows 



A peptide chain can be drawn by stringing these 
Nicknames together (Figure 8-12). Alternatively, 
you can string the Nicknames together in an atom 
label (below right), as long as there is a bond 
attached, Or, you can create a string of nicknames 
as a caption as long as formula style is applied. 
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Fiqure8-1P Drawing a peptide chain by string 
together Nicknames 



H — Gly— Ala— OH 
or 

H— GlyAlaOH 



as atom labels 



HGIyAlaOH 



as caption in 
formula style 



Viewing Nicknames 

To view the list of defined Nicknames: 

• From the File menu , choose List Nicknames. 

The Nickname List dialog box appears. 

Alternatively, you can use die HotKev 
discussed in previous sections. 

Hgure&l3 List Nicknames dialog box 




Deleting Nicknames 

To delete a Nickname. 

• Select the Nickname that you want to delete from 
the list 

• Click the Delete button. 

The Nickname is permanently removed. 



Multi-center Bonds 

The multi-center attachment feature allows you to 
draw, with chemical significance, polyhapto 
structures, eg ferrocene «C P ) 2 Fe). The basic 
procedure for drawing structures with multi-center 

select it and designate it as a fragment with multi- 
center attachment. You can thentttach bonds to 
that multi-center node created to represent the 
selected atoms. 

Ei3U£B8if4 Nodes defined for multicenter 
attachment 




Creating a Multi-Center Bond 

To create a multicenter attachment point: 

• Select the structure whose center you want 
defined as a multi-center attachment point. 

• From the Object menu, choose Add Multi-Center 
Attachment. 

An asterisk is displayed with the fragment to show 
mat it contains a multi-center node. This asterisk 
will not be visible once a bond is drawn to it. 

| NOTE: You can check that the multi-center 
I attachment point is there by positioning the 
I cursor over the attachment point using a 
structure drawing tool or the Selection tool. The 
I asterisk will appear in the highlight box 



112 



Chapter 8, Advanced Drawing Techniques 



Figure 8-15 Creating a multicenter attachment point 



select 




choose multi-center 
attachment 



To draw a bond to a multi-center attachment point: 

• Select the Bond tool. 

• Point to the asterisk and either click or drag to 
create a bond. 

Figure 8-16 Drawing and labeling a bond from a 
multi-center attachment 




draw a bond 




Fe 



label 



TIP: 1. To moke the bond in ferrocene appear that 
it is coming from within the ring, double-click the 
wedged bond to make it come forward, or select 
the downward bond and choose Send to Back 
from the Object menu 2. Double-click on the 
cyclopentadienyl ring with the Selection tool 
Note that the entire structure, including the 
single bond, is selected. The Cp ring and the 
single bond are associated as one structural unit 
because the bond between them is recognized by 
ChemDrawJ 



I NOTE: For the best looking structure, you may 
want to toggle the Fixed Length command (by 
] Command-L or Ctrl-L) to draw a longer than 
I normal bond. 

Once you draw a bond from the multi-center 
attachment point the asterisk will disappear. 
However, you can check that the node is present by 
selecting a Bond tool or the Selection tool and 
positioning the cursor over the attachment point. If 
you use the Selection tool only the attachment 
node will be highlighted. If you use the Bond tool, 
not only is the attachment node highlighted, but so 
are all of the atoms that it represents. This provides 
a way to check the definition of a pre-existing 
multi-center attachment point. 

Figure 8-17 Pointing at an attachment point using 
different tools 




Fe 




pointing with 
Selection tool 




pointing with 
Bond tool 
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Multi-attached labels 

Multi-attached atom labels enable you to draw 
chemical structures more efficiently by allowing 
you to attach bond(s) anywhere along an atom 
label. 

Fiqure8-18 expanded (top) and compact form 
using multi-attached atom labels (bottom) 





CH2CH2NHCCH3 



compact form with multi-attached atom labels 



Adding Bonds to an Atom Label 

The basic procedure for drawing additional bonds 
to an atom labels is: 

• Draw your structure and attach any necessary 
atom label. 1 

• Select a Bond tool. 

• Position the cursor over the part of the atom label 
to which you want to attach additional bonds. (The 
selected part of the atom label will highlight 
accordingly.) 

Click and drag from the atom label to draw your 
bond(s). ' 



By dragging you can determine the orientation of 
the resulting bond. If you click to add a bond, there 
are several preferential orientations for the 
resulting bond as outlined below. 

1. adding from the end of an atom label creates 
bonds that are preferentially horizontal. 

2. adding from the middle of an atom label creates 
bonds that are preferentially vertical. 

padding from the start of an atom label creates 
bonds that try to attain the chain angle setting in 
the Drawing Settings dialog box, otherwise the next 
best angle is used. 

Bgure_8 I !9 Adding a bond to an atom label 



c+tcHJB-iCH) 



point to an atom in 
the label 



Ph CH2CH2CHCH; 



click or drag to draw 
a bond 



Expanding Labels 

If you have drawn structures which contain defined 
mctaames or which contain long atom labels, you 
can have ChemDrow automatically redraw your 
stmctures in fully expanded form by choosing the 
Expand Label command from the Object menu. 

Figure 8-?0 Annotated and expanded form of a 
structure 



Ph CH 2 CH^HCHj 

CH 3 



annotated form 




expanded form 
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To expand atom labels: 

• Select the Selection tool. 

• Select the label within a structure that you want to 
expand, or double-click the structure to expand all 
possible labels. 

• From the Object menu, choose Expand Label. 

Your structure is redrawn in its expanded form. 

Figure 8-21 Expanding all expandable labels in a 
selected structure 



Select and choose 
Expand label 




Result (after 
deselecting) 



Structure Clean Up 

The Clean Up Structure command, found in the 
Object menu is used to neaten molecules by 
regularizing bond lengths and angles (graphic 
objects such as arrows and aromatic circles are not 
affected). You can use Structure Clean Up to 
redraw structures that you may have drawn 
freehand or to neaten structures that you may have 
imported from another application. 

Structure Clean Up will not necessarily create the 
best structure. Most structures have many ''clean" 
forms, a problem that is particular noticeable with 
straight-chain alkanes. 

If only part of a structure is selected when you 
choose Clean Up Structure, the other atoms and 
bonds will not be affected. 

The salient points to note about structure clean up 
are: 

1) The goal is to regularize bond lengths and bond 
angles to make for a more aesthetic picture. 

2) Optimum bond lengths are determined by the 
Fixed Length in the Drawing Settings dialog. 



3) A given ring is redrawn only if all of its 
constituent bonds are selected. 

4) Clean is not good about complicated ring 
systems, particularly ones containing: trans double 
bonds; triple bonds; several highly connected rings; 
large rings. 

5) Multi-attached atom labels and variable 
attachment points are not affected. 

6) Multi-center bonds are not affected. 

7) Structures are rotated so that as many bonds as 
possible are at a multiple of 15 degrees. 

8) Structure cleanup will preserve stereochemical 
meaning rather than the precise identity of specific 
wedged and hashed bonds. 

To use Structure Clean Up: 

• Select the structure or part of the structure you 
want to clean up with the Selection tool. 

• From the Object menu, choose Clean Up 
Structure. 

I NOTE: Clean Up Structure is not smart about 
g positioning molecules relative to other objects. 
g Overlap may occur. 

Exam ple 8-22 Applying the Clean Up Structure 
command 



& 



Select structure and 
choose Clean Up 
Structure 




Result (after 
deselecting) 
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Example B-P3 Preservation of stereochemistry after 
applying t he Clean Up Structure command 




Checking Chemistry 

The Check Structure command and the Analyze 
btructure command provide ways to check your 
structure for valence and label errors, and calculate 
information about the structure. 

■ NOTE; The Analyze command automatically 
1 ^f r fi )rms 1 the Che & Structure command prior to 
1 the calculation. 

Check Structure 

You can check the chemistry of a selected structure 
part of a staucture or caption (in Formula style) ' 
using the Check Structure command. The algorithm 
for this command is based on normal valences and 
elements, and defined Nicknames. 

To check the valences of all selected atoms in a 
structure: 

• Select a structure, part of a structure, or caption 
using the Selection tool. 

• From the Object menu, choose Check Structure 

Each label in the structure is checked sequentially. 
When a label is incorrect, a message window 
appears. To continue checking the structure when a 
message appears: 

• Click the Ignore button. 

To ignore all subsequent errors in a structure: 

• Click the Ignore AH button. 



To stop checking a structure when « 
appears: 



message 



♦ Click the Stop button. 

The atom that is causing the problem is selected. 



Preferences Guide 

Check Structure when Copying 

To have ChemDraw perform a check structure 
analysis on any structure copied to the 
Clipboard: 

• From the File menu, choose Preferences. 

* chec»^x CheCk StrUCture When C °Pyi"S 

This change affects all documents. 



Egure8=24 Message box indicating the error found 
dunng the Check Structure command 




Hgure8r25 Error found during the Check Structure 
command 



Problem is Selected 
when you Click the 
Stop button. 
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Analyze Structure 

The Analyze command provides a quick way to 
generate the chemical formula, exact mass, 
molecular weight and elemental analysis for a 
selected structure, part of a structure or caption (in 
Formula style). Prior to the calculation, the Check 
Structure command is automatically performed. 

To view information about a structure: 

• Select an entire structure, part of a structure or a 
caption (in Formula style). 

• From the Object menu, choose Analyze Structure 

The Analyze Structure dialog appears. If any of the 
valences or labels are not correct you are alerted 
with a message. See "Check Structure" later in this 
document for more information. The example 
dialog box below shows information about a 
selected cyclohexane structure. 

Figure 8-26 Analyze Structure dialog box for 
cyclohexane 



Figure 8-27 Analysis of cyclohexane 



Analyze Structure 



C 6 H 12 
84.09 



O Formula: 
0 Exact Mass: 
gj Molecular Weight: 84.16 
S Elemental Analysis: C t 85.63; H, 14.37 



Decimal Places: 2§ 
.37 

( Pone 



To paste information about a structure as a caption: 

• Click the checkboxes for the information that you 
want to paste. 

• Click the Paste button. 

The information appears as a multi-line caption 
below the structure. This information can be edited 
using the text tool as you would any caption. 

I NOTE: Charge, radicals and isotopes are 
accounted for when using the analyze structure 
command. See Appendix A, The Chemistry of 
I ChemDraw, for more information. 



Select the structure 
to analyze 




Exact Mass: 84.09 

Mol. Wt: 84.16 
C, 85.63; H ( 14.37 



Result after clicking 
the Paste button 
(and deselecting) 
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Chapter 9, Drawing 
Query Structures 

What Are Query Structures? 

Effective searching of chemical databases such as 
CheniFinder, DARC, or ISIS/Base is often most 
efficient when you specify properties for atoms and 
bonds in a query structure. Depending on the query 
structure you create, a more narrow or more broad 
search can be initiated. For instance, you might 
broaden a search by creating a query structure 
where you have applied bond properties indicating 
a bond as either double or single, or you might 
narrow a search by applying atom properties where 
a particular atom must have a charge of +3. 

Because ChemDraw is not itself a chemical database 
application, the interpretation of query structures 
necessarily involves other programs. Not all 
databases support the same query properties. If you 
use a query structure containing properties not 
understood by a given database, you might get an 
error message from that database, or it might 
simply ignore the properties that it does not 
understand. 

To use query structures for searching, you will 
likely be able to paste the query structure into a 
database's search window and initiate a search. 
Alternatively, you may need to save the structure in 
an appropriate file format and open the file in the 
database application. 

A list of understood and not-understood properties 
for some database applications is provided in Table 
9-13, later in this chapter. Also see "Transferring 
Information to Other Applications" in Chapter 13, 
Sharing Information, or consult the documentation 
for your chemical database. 

| NOTE: It is possible to assign conflicting or 
nonsensical properties. For example, you can 
require that one of the atoms in benzene is not 
part of any ring, which is inherently impossible. 
The resolution of this sort of impossibility 
depends on the query system used, but generally 
I will result in no hits being found. 



HgH Atom Properties 

To assign properties to selected atom(s) in a 
structure: 

• Select an atom by clicking with the Selection tool, 
or select multiple atoms by Shift+clicking. 

• From the Object menu, choose Atom Properties or 
press the HotKeyT. 

The Atom Properties dialog box appears. 

• Select the atom properties from the drop-down list 
boxes that you want associated with the selected 
atom(s). 

Figure 9-1 Atom Properties dialog box 




• Click the OK button. 

Small characters appear adjacent to atoms that have 
associated atom properties. 

Figure 9-2 Atom properties associated with a single 
atom and many atoms 




one atom 
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The character that appears depends on which query 
properties have been assigned. If more than one 
property is assigned, more than one character will 
appear adjacent to the atoms. 

Table 9-1 Atom property indicators 

Character Query Property 

Substituents: Free Sites (followed by 
the number of free sites) 

Substituents: Up to (followed by the 
maximum number of substituents) 

Substituents: Exactly (followed by the 
number of substituents) 

Implicit Hydrogens 

Ring Bond Count 

Unsaturation 

Reaction Change 

Reaction Stereo 



U 



H 

R 

S 

C 

T 



I NOTE: The Abnormal Valence atom property 
I does not provide any visual indicator. This allows 
you to use this property to disable Illegal Valence 
warnings for specific atoms without cluttering 
I your structure diagram. 

With the exception of the characters for the 
Substituents query property, the letters indicate 
only that a given property has been applied, and do 
not indicate the exact value of that property. To 
find the precise value of a query property setting: 

• Select the atom. 

• From the Object menu, choose Atom Properties. 

• View the settings of the drop-down list boxes. 

To remove atom properties from an atom: 

• Select the atom. 

• From the Object menu, choose Atom Properties. 

• Click the Use Defaults button. 



The atom properties are removed and the 
characters are no longer adjacent to the selected 
atom(s). 

To remove specific atom properties: 

• Select the atom. 

• From the Object menu, choose Atom Properties. 

• Select the default value for the atom property you 
want to (see the value labeled "default" in the 
Search Result descriptions below). 

NOTE: You can view the atom properties for an 
atom using the HotKey 7" See "Using HotKeys 
to Label Atoms" in Chapter 8, Advanced 
Drawing Techniques. 

The following are the atom properties that you can 
associate with an atom: 

Substituents 

The Substituents property specifies the number of 
substituents bonded to the selected atom(s). In 
ChemDraw, a substituent is defined as a non- 
hydrogen atom connected by a bond of any order. 

In Figure 9-3 below, the carbonyl carbon (indicated 
by the arrow) in propanal has a substituent count of 
two: the beta carbon and the aldehyde oxygen. This 
is because the double bond to the aldehyde oxygen 
counts as only one substituent (even though it is a 
double bond, it is still just one bond), and 
hydrogens never count as substituents. 

Figure 9-3 The carbonyl carbon in propanal has a 
substituent count of two 




The substituent count atom property allows you to 
specify the number of bonds to an atom in the 
target structure, including bonds already drawn in 
the query structure. 
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Table 9-2 Substituent options 



Table 9-3 Implicit Hydrogens options 



Value 



Search Result 



Value 



Search Result 



Unspecified Default. Behavior is determined by 
the target databases. Some 
databases (including ISIS) will 
find compounds with any 
substitution at this atom; some 
databases (including DARC) will 
find only compounds with 
substitution exactly as drawn. 

Free Sites Find compounds in which the 

selected atom(s) may contain a 
range of substituents up to the 
number specified in the spin 
control plus the number of bonds 
as drawn. A value of zero is 
equivalent to saying that the 
substituent count must be as 
drawn. 

Up to Find compounds in which the 

selected atom(s) may contain a 
range of substituents up to the 
number specified in the spin 
control. 

Exactly Finds compounds in which the 

selected atom(s) contains the exact 
number of substituents as 
specified in the spin control up to 
15 substituents. 



Implicit Hydrogens 

The Implicit Hydrogens property specifies whether 
additional implicit hydrogens may be attached to 
the selected atom(s). If implicit hydrogens are 
disallowed, all valences to that atom must be filled 
by bonds to non-hydrogen atoms. 



Not allowed Finds compounds with no 

additional hydrogens attached to 
the selected atom(s). 

Allowed Default Finds compounds 

regardless of whether hydrogens 
are attached to the selected 
atom(s). 



Ring Bond Count 

The Ring Bond Count specifies the number of 
bonds attached to an atom that are part of rings of 
any size. For simple cases, this also implies the 
maximum number of rings in which an atom can 
reside. 

Table 9-4 Ring Bond Count options 



Value 



Search Result 



Any 



No ring 
bonds 

As drawn 



Simple ring 



Default Finds compounds in 
which the selected atom(s) can be 
a member of any type of ring, or a 
member of no ring at all. 

Finds compounds in which the 
selected atom(s) is acyclic. 

Finds compounds in which the 
selected atom(s) resides in the 
same type and number of ring(s) 
as drawn. 

Finds compounds in which the 
selected atom(s) is a member of 
only one ring (the atom has two 
ring bonds). 
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Table Q- 4 R 'ng Bond Count options (continued) 



Value 



Search Result 



Fusion 



Spiro or 
higher 



Finds compounds in which the 
selected atom(s) lies at ring 
fusions (the atom has three line 
bonds). 6 

Finds compounds in which the 
selected atom(s) is a member of a 
spiro or higher linkage (the atom 
has four or more ring bonds). 



Unsaturation 

I^i^fl^ 011 P™}* 1 ^ spines whether a 
multiple bond is attached to the selected atom(s). 

Table 9-5 Unsaturation options 



Value 



Unspecified 



Must be 
absent 



Must be 
present 



Search Result 



Default Finds compounds 
regardless of whether a multiple 
bond is attached to the selected 
atom(s). 

Finds compounds that do not 
have a multiple bond attached to 
the selected atom(s). 

Finds compounds that have a 
least one multiple bond (double, 
triple or aromatic) attached to the 
selected atom(s). 



Reaction Change 

Jh^f^ 011 Chan ? e P ro Perty specifies whether a 
SES^S atSG i leCted atom ( s )^erareaction. 
^ r ° peTty ' s onl y meaningful when searching a 
database containing chemical reactions. 

lableJzg Reaction Change options 



Value 



Maybe 
anything 

Must be as 
specified 



Search Result 



Default Finds all compounds 
regardless of any change to 
selected atom(s) after a reaction. 

Finds all compounds that are 
changed at the selected atom(s) 
after a reaction as drawn. 



Reaction Stereo 

Sl^°^ n ? tem> P^Perty specifies that the 
nS m s) arC stereocent ers in a reaction. This 
property is only meaningful when searching a 
database containing chemical reactions. 

lableg^ Reaction Stereo options 



Value 



Search Result 



Any 

Inversion 
Retention 



Default Finds all compounds 
regardless of the stereochemistry 
at the selected atom(s). 

Finds compounds whose the 
selected atom(s) has an inverted 
stereo configuration after a 
reaction. 

Finds compounds whose selected 
atom(s) has an unchanged stereo 
configuration after a reaction. 



122 



Chapter 9, Drawing Query Structures 



Abnormal Valence 

The Abnormal Valence property specifies whether 
selected atom(s) can have a valence other than 
normal. "Normar valences for each element are 
defined in the Isotopes Table (Macintosh) or 
isotopes.txt file (Windows). 

Table 9-8 Abnormal Valence Options 



Figure 9-4 Bond Properties dialog box 



Value 



Search Result 



Not Default Finds compounds where the 

allowed selected atom(s) only has valences 
that are normal for that element. If 
necessary, hydrogen atoms are 
automatically added to or removed 
from the atom before transferring it 
to the chemical database. If the Check 
Structure When Copying to 
Clipboard or Exporting preference is 
turned on, an error message will 
warn of abnormal valences. 

Value Search Result 

Allowed Finds compounds with the specific 
valence drawn. 

I NOTE: If Abnormal Valence is Allowed, any 
Invalid Valence messages for those atoms wUl be 
ignored automatically by the Analyze Structure 
and Check Structure commands. 



I Bond Properties 

To associate bond properties to selected bond(s) in 
a structure: 

♦ Select a bond using the Selection tool, or 
Shift+click to select multiple bonds. 

• From the Object menu, choose Bond Properties. 

The Bond Properties dialog box appears. 




• Select the bond properties you want from the 
various drop-down list boxes. 

« Click the OK button. 

Textual descriptors appear adjacent to bonds that 
have associated bond properties. 

Figure 9-5 Bond properties associated with a single 
bond and many bonds 



S/D 




one bond 



Any/" 




Rxn 


js/D 


AnyN 





many bonds \ 



The descriptor that appears depends on which 
query properties have been assigned. If more than 
one property is assigned, more than one descriptor 
will appear adjacent to the atoms. 
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Table 9-9 Bond property indicators 



Descriptor 


Query Property 


Any 


Bond Type: Any 


S/D 


Bond Type S/D 


D/A 


Bond Type: D/A 


S/A 


Bond Type: S/A 


Rng 


Topology: Ring 


Chn 


Topology: Chain 


Rxn 


Reaction Center 



The descriptor for the Reaction Center query 
property indicates only that this property has been 
applied, and does not indicate the exact value of 
that property. To find the precise value of a query 
property setting: n y 

• Select the bond. 

• From the Object menu, choose Bond Properties. 

• View the settings of the drop-down list boxes. 

To remove all bond properties from selected 
bond(s): 

• Select the bond(s). 

• From the Object menu, choose Bond Properties. 

• Click the Use Defaults button. 

The bond properties are removed and the 
indicators are no longer adjacent to the selected 
bond(s). 

To remove specific bond properties: 

• Select the bond. 

• From the Object menu, choose Bond Properties. 

• Select the default value for the bond property you 
want to remove (see the value labeled "default" In 
the Search Result descriptions below). 

The next sections describe the bond properties that 
you can associate with a bond(s). 



Bond Type 

This property specifies the bond type of the 
selected bond(s). The first portion of the pop-up 
menu changes the selected bond(s) to the type 
chosen. The remainder of the choices specify more 
complex query bond types. Y 

^^l:^ 1 V^ 0 ^*?^ <=orrespoods to the current 
type of the bond (single, double, etc) as drawn. 

Table 9-10 Bond Type options 



Value 



Search Result 



Single.. 
Dative 



Double or 
Double Bold 

Double 
Either 



Aromatic 
Tautomeric 
Triple 
Any 

S/D 

D/A 

S/A 



Finds compounds with the bond 
type you select for the selected 
bond(s). 

Finds compounds whose 
selected bond(s) is double. 

Finds compounds whose 
selected bond(s) is double bonds 
and have either cis/ trans 
stereochemical configuration. 

Finds compounds whose 
selected bond(s) is aromatic. 

Finds compounds whose 
selected bond(s) is tautomeric. 

Finds compounds whose 
selected bond(s) is triple. 

Finds compounds regardless of 
the bond type of the selected 
bond(s). 

Finds compounds whose 
selected bond(s) is single or 
double. 

Finds compounds whose 
selected bond(s) is double or 
aromatic. 

Finds compounds whose 
selected bond(s) is single or 
aromatic 
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J NOTE: Not all bond types are supported in all 
I file formats. When an unsupported bond type is 
1 saved to a given file format, it is converted to the 
j closest equivalent that is supported. 

Topology 

The Topology property specifies the ring 
environment of the selected bond(s). 

Table 9-11 Topology options 

Value Search Result 

Unspecified Default Finds compounds 
regardless of environment 

Ring Finds compounds where the 

selected bond(s) is part of a ring. 

Chain Finds compounds where the 

selected bond(s) is part of a chain 
(and is specifically not part of a 
ring). 



Reaction Center 

The Reaction Center property specifies that the 
selected bond is affected in a reaction. This 
property is only meaningful when searching a 
database containing chemical reactions. 

Table 9-12 Reaction Center options 



Value 



Search Result 



Value 



Search Result 



Unspecified Default Finds compounds 

regardless of its being a reaction 
center. 

Center Finds compounds where the 

selected bond(s) is affected by a 
reaction, but the type of change 
is unspecified. 

Make /Break Finds compounds where the 

selected bond(s) is either broken 
or created in a reaction. 



Change Finds compounds where the 

bond order of the selected 
bond(s) changes in a reaction. 

Make&Change Finds compounds where the 

selected bond(s) is either formed 
or broken, and where its type 
changes in a reaction. 

Not Center Finds compounds where the 

selected bond(s) is not changed 
in a reaction. 



Generic Nicknames 



Generic nicknames are nicknames that represent a 
class of elements or structural moieties. For 
example, "M" can be a generic nickname for all 
metals, "X" can represent halides, and " Ary" can 
represent an aromatic substructure. If you are using 
a query system that recognizes generic nicknames, 
you can use these nicknames in drawing your 
query in ChemDraw. 

Generic nicknames, like other nicknames, can also 
be assigned HotKeys. For information on assigning 
a HotKey to a nickname, see "Creating HotKeys" in 
Chapter 8, Advanced Drawing Techniques. You cannot, 
however, define the meaning of a generic nickname 
within ChemDraw because generic nicknames 
represent multiple (and perhaps an infinite number 
of) substituents. Generic nicknames have meaning 
only in the context of the search system you are 
using. 

The generic nicknames recognized as chemically 
meaningful by ChemDraw are listed in "Generic 
Nicknames" located in the ChemDraw Folder 
(Macintosh) or in "generics.txt" located in your 
cd_items directory (Windows). These files are text 
files similar to the HotKeys text files. To edit the 
generic nickname files, use a text editor such as 
Notepad to open the files, make your changes, and 
save your changes. 
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Figure 9-6 A sample Generic Nicknames text file 




To label an atomic position with a generic 
nickname, use the same procedures as labeling an 
atom: 

• Open a text box on an atom position by clicking 
with the Text tool, or double-click on an atom 
position with a Bond tool. 

• Type the generic nickname you want 

• Press Return or click outside the text box. 

I NOTE: You cannot perform "Analyze 
Structure" or "Check Structure" on a structure 
with a generic nickname because, by definition, 
the structure contain variable substituents. If you 
do perform "Analyze Structure" or "Check 
I Structure" the generic nicknames will be ignored 
I and ChemDraw will report the chemical formula, 
9 mass, etc., as if the atom label containing the 
I generic nickname were not selected. 



Figure 9-7 Using a generic nickname to specify X 
as any halogen. 




Element Lists 



The element list allows you to define your search 
query more concisely. By labeling an atom position 
as a list of elements you specify that one of these 
elements must match in the structure for which you 
are searching. The elements in the element list must 
be separated by commas, but the brackets are 
optional. It is also optional to have a space after 
each comma. 

Figure 9-8 An example of an element list 



-[S,Se,Te] 



| NOTE: An element list may contain only atomic 
U elements, plus deuterium and tritium. 

To create an element list: 

• Open an atom label text box. 

• Type an open bracket ("[") followed by a list of 
elements separated by commas ("CI, Br, I"), 
followed by a close bracket ("J"). 
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Figure 9-9 Creating an element list 




type a list enclosed 
in brackets 



[Br, 1, CI] 




close the text box 



Figure 9-10 Creating a query structure to find 
compounds matching the following criteria: 

a) non-oxygen chalcogenide bonded to another 
atom; 

b) not necessarily carbon (a generic nickname); 

c) the bond type between the chalcogenide and 
the other atom to be a single or double bond. 




The "A" label denotes that the atom may match any 
atom except hydrogen. The mark near the bond 
indicates that the bond has special properties; in 
this case, in the Bond Properties dialog, you 
specified that the bond type must be single or 
double, S/D. Finally, by entering "S,Se,Te" 
enclosed in brackets, you specified that one of these 
elements must match in the target structures. 



MMM Element Not-Lists 

The element not-list is similar to an element list, 
but where an element list requires that one of the 
elements in the list matches the target structure, a 
not-list requires that the elements do not match. The 
elements in the element not-list must be separated 
by commas, but the brackets are optional. It is also 
optional to have a space after each comma. The 
word NOT must be in all-caps and must be 
followed by a space. Alternatively, the word NOT 
may be replaced with a minus sign. 

Figure 9-1 1 Examples of element not-lists 



-NOT F,CI,Br,l 



-[-C, O.N] 



1 NOTE: An element not-list may contain only 
§f atomic elements, plus deuterium and tritium. 

To create an element not-list 

• Open an atom label text box. 

• Type an open bracket, the word NOT, and a space 
("[NOT ") followed by a list of elements separated 
by commas ("CI, Br, I"), followed by a close 
bracket ("]"). 

iHH Alternative Groups 

The Alternative Group feature allows you to 
submit to your query system a search query that 
contains variable functional groups or 
substructures. Instead of submitting multiple 
queries on structures which share a common 
substructure, you can submit a single query with 
the parent structure. The parent structure would 
have attachment points to a list of alternative 
groups which you can define. 

Alternative groups are also sometimes called R- 
Groups, S-Groups, G-Groups, or Generic Groups. 
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Figure 9-12 Defining an alternative group for the 
variable portion of the structure 




Defining an Alternative Group 

Figure 9-13 Alternative Group tool 




Select the Alternative Group Tool. 

Click and drag in the ChemDraw window to create 
an area large enough for you to draw your 
alternative groups. 



Figure 9-14 Creating an Alternative Group box 



+ 



point 




drag 



The Alternative Group Title box is automatically 
selected. 

• Type a title, such as R t , in the Alternative Group 
Title Box. 



Figure 9-15 Creating an Alternative Group title 




title box after 
dragging 




type 



Draw your substructure fragments in the 
Alternative Group Box. 
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0gure9£!6 Defining substructures 



Figure 9-18 Assigning an attachment point to one 
fragment 



— NH 2 
— OH 



draw structures 



Next, you need to specify where your substructure 
fragments should be bonded to your parent 
structure at die Alternative Group Label To label 
the attachment points, use the Attachment Point 
tool. 

Figure 9-17 Attachment Point tool 




• Select the Attachment Point Tool. 

• Click on the substructure fragments where you 
want to place the attachment point Or, you can 
use the HotKey 

An attachment point symbol appears where you 
click. 

• Repeat for all fragments. 




point 




click 



Figure 9-19 Alternative group fragments with 
attachment points 




repeat for each 
attachment point 



j NOTE: The Attachment Points on your 
I fragments are numbered. These numbers 
] correspond to the Bond Rank number on your 
parent structure, and together they indicate how 
the structure fragments bond to the parent 
structure. For each fragment, the attachment 
point combined with the bond with the same bond 
| rank number make up one bond. 



Figure 9-20 Numbering of attachment points 




When you create a parent compound containing 
the alternative group that you have defined, a 
attachment point symbol appears next to the label. 
The attachment point number matches those found 
in the definition. 

Fiqure 9-21 Parent compound and alternative group 
definition 







6 










Parent compound 
with alternative 
group definition 




close up of parent 
compound 



The numbering of the attachment points is related 
to the front to back order of the attachment points. 
To set the order of the attachment points, click the 
ends of the bonds in order. The last point clicked 
will have the highest number. 

To change the ordering of the attachment points: 

• Click the attachment points again with the 
Attachment Point tool. 



• Or, select an attachment point with the Selection 
tool, and select Bring to Front or Send To Back in 
the Object menu. 

The attachment point numbers are highest in the 
front ° 

Having numbered attachment points is especially 
useful when you want to specify precisely how you 
want the structure fragments to be connected to 
your parent structure. For more information on 
structure fragments with multiple attachment 
points, see the following example. 

J NOTE: The completed query can be saved as an 
1 Fl Query file. The fragments that are not inside 
the Alternative Group Box will be interpreted as 
GO in the Fl Query file. If the Alternative Group 
Labels are not Gl, G2, G3, etc., they will be 
renamed when they are written out in the Fl 
I Query format 

Wmm Multiple Attachment 
Points 

Having well-defined multiple attachment points on 
your structure fragments allows you to perform 
searches for specific materials. This type of search is 
especially useful if you are searching for 
conformationally similar structures. Suppose you 
want to find the two compounds below: 

figure 9-22 Targeted compounds 
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However, you are not interested in the two 
compounds below: 

Figure 9-23 Undesired compounds 







0^ 





By specifying the attachment points order, you can 
exclude the unwanted hits. The parent structure 
below will satisfy the necessary requirements. 

• Draw the parent structure shown below. 
Figure 9-24 Parent Structure prototype 




• Create an Alternative Group Box labeled "R1 ". 

• Draw the structure fragments and label them with 
attachment points. 

Once the alternative group definition is complete, 
the attachment point symbols will appear in the 
parent compound. 

Figure 9-25 Complete alternative group definition 
and a parent 




alternative group 
definition 




VN 



parent structure 



By clearly numbering your attachment points, you 
have unambiguously specified that the methyl 
group must be adjacent to the amine group. Thus, 
the conformers that you are not of interest are 
excluded. 



Preferences Guide 

Show Attachment Rank Indicators 

Sometimes — particularly in publication-quality 
drawings — the numbering of attachment points 
is implicit and the numbered attachment rank 
indicators are superfluous. To hide the 
attachment rank indicators and remove the 
numbers from the attachment points: 

• From the File menu, choose Preferences. 

• Deselect the Show Attachment Rank Indicators 
checkbox. 

Figure 9-26 An alternative group definition and a 
parent structure with attachment rank indicators 
hidden. 




Cr"" 



NH 2 



This change affects all documents. 
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I Anonymous Alternative 
Groups 



An anonymous alternative group is a cross between 
an element list and an alternative group Where 
element lists are restricted to single elements only 
anonymous alternative groups can contain any ' 
structure that can be represented in a textual form 
Nicknames and generic nicknames are allowed in 
anonymous alternative groups. Anonymous 
alternative groups are a "shortcut" notation for 
regular alternative groups, eurninating the need to 
specify a name such as "Rl" (hence, anonymous). 

As with element lists, the anonymous alternative 
group allows you to define your search query more 
concisely. By labeling an atom position as a fist of 
substructures you specify that one of these 
substructures must match in the structure for which 
you are searching. The items in the anonymous 
alternative group must be separated by commas, 
but the brackets are optional. It is also optional to 
have a space after each comma. 

- Fiqure 9 ~ 2 ? Some examples of anonymous 
alternative groups 



-[OMe.OPh] 



-[OCH 3l OH] 



-[M,B,C] 



•X,S,Se 



The procedure for creating anonymous alternative 
groups is similar to creating element lists: 

• Open an atom label text box. 

• Type an open bracket <"[") followed by a list of 
elements, fragments, nicknames, or generic 
nicknames separated by commas, followed by a 
close bracket ("]"). 



Variable Attachment Positions 

The Add Variable Attachment command found in 
the Object menu, allows you to draw different 
positional isomers of a compound using an 
abbreviated notation that retains chemical 
significance. 

For example, you can draw explicitly the three 
isomers of dibromobenzene shown in Figure 9-28. 

Fiqure 9-28 Explicit isomers of dibromobenzene 




Or, through the use of variable attachment, you can 
express all three isomers as a single parent 
structure as shown in Figure 9-29. 

Bqure 9-29 Parent structure for representing 
isomers of dibromobenzene 




The procedure for using variable attachment is 
similar to adding multi-center attachment 

• Draw the structural fragment to which you want to 
assign a variable attachment node. 

• Select the fragment using the Selection tool. 
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• From the Object menu, choose Add Variable 
Attachment. 

An asterisk with a dot appears in the center of your 
fragment (Figure 9-30). 

Fi gure 9-30 Structure with a variable attachment 
point 




You can treat this attachment node just as you 
would treat the end of a normal bond. 

• Select a Bond tool. 

• Drag to draw bond. 

I NOTE: In the example below (Figure 9-31), fixed 
lengths was disabled (using the Command key 
(Macintosh) or Ctrl key (Windows), so a bond 
I could be drawn extending further from the ring. 

Figure 9-31 Drawing a bond from a variable 
attachment point node 




point 




Command (or Ctrl) 
drag 



Once you draw a bond from the attachment node, 
the asterisk will disappear. However, you can 
check that the node is present by selecting a Bond 
tool or the Selection tool and positioning the cursor 
over the attachment point If you use the Selection 
tool only the attachment node will be highlighted. 
If you use the Bond tool, not only is the attachment 
node highlighted, but so are all of the atoms that it 
represents. This provides a way to check the 
definition of a pre-existing attachment node. 

Figure 9-32 Pointing to a variable attachment point 
node 




pointing with 
Selection tool 




pointing with 
Bond tool 



I Export Compatibility 



Since query properties are only useful in the 
context of a chemical database, it is necessary to 
transfer your structures from ChemDraw into your 
search system. Unfortunately, not all file formats 
support the same query properties, and not all 
chemical databases support the same file formats. 
Consult the documentation for your database to see 
which file formats is supports. 

Table 9-13 is a list of the query properties that 
ChemDraw writes to ISIS (SKC, TGF, and 
Clipboard) and DARC (Fl, Fl-Query, and 
Clipboard) file formats. All query properties are 
written to the ChemDraw 4.0 (CDX) file format. 
CDX is the preferred format to use when you want 
to retain all query properties in a drawing, but 
might not be compatible with your database 
system. 
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Table 9-13 Exported query properties 

DARC 

ISiS Fl-Query 

ATOM PROPERTIES 

Substituents 



Unspecified 


w 


Free Sites 




Up to 




Exactly 




Implicit Hydrogens 




Not allowed 




Allowed 




Ring Bond Count 




Any 


-/ 
w 


No ring bonds 


*/ 
w 


As drawn 


t/ 


Simple rine 


-/ 
w 


Fusion 


*/ 

w 


Spiro or higher 


*/ 

w 


Unsaturation 




Unspecified 


✓ 


Must be absent 


✓ 


Must be present 


✓ 


Reaction Change 




May be anything 


✓ 


Must be as specified 


✓ 


Reaction Stereo 




Any 


✓ 


Inversion 


✓ 


Retention 


✓ 


Abnormal Valence 




Not Allowed 


✓ 


Allowed 


✓ 



DARC 

ISIS H -Qu ery 

BOND PROPERTIES 
Bond Type 



Single 


✓ 


✓ 


uasned 


✓ 


d 


A \Sz\X 




d 


weagea irasnea 


✓ 


✓ 


doiq 


✓ 




W7 rrr\ s\ 

v v edgeo. 


✓ 


✓ 


Wavy 


✓ 


✓* 


ooiiow Wedged 


< 


e 


Dative 


E 


e 


L/OUDie 




✓ 


LAJuoie tiitner 


✓ 


✓ 


Double Bold 


i 




Aromatic 


✓ 




Tautomeric 


k 


k 


inpie 


✓ 


✓ 


Any 


✓ 




S/D 


✓ 


✓ 


D/A 


✓ 


✓ 


S/A 


✓ 


✓ 


Topology 






Unspecified 


✓ 


✓ 


Ring 


✓ 


✓ 


Chain 


✓ 


✓ 


Reaction Center 






Unspecified 


✓ 




Center 


✓ 




Make/ Break 


✓ 




Change 


✓ 




Make&Change 


✓ 




Not Center 


✓ 
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Table 9-13 Exported query properties {continued) 

DARC 
ISIS F1 -Query 

OTHER QUERY ATTRIBUTES 

Generic Nicknames ✓ m 

Element Lists */ 

Element Not-Lists ✓* 

Alternative Groups 

Anonymous Alternative 
Groups 

Variable Attachment Positions 

a Free Sites counts of zero translated to 
"Substitution as drawn"; all other Free Sites 
values unsupported 

b Converted to the appropriated number of Free 
Sites 

c Substituent counts of greater than 5 are translated 

to "6 or more" 
d Converted to Wedged Hashed 
e Converted to Wedged 
£ Converted to Racemic 

8 Converted to a Single, with a positive charge 
applied to that atom at the base of the dative bond 
and a negative charge applied to the atom at the 
point of the dative bond 

h Interpreted by ISIS as unspecified as I trans 

stereochemistry 
1 Converted to Double 
1 Converted to Normalized 
Converted to S/D 
* Converted to Undefined 
m Only M, X, Q, A 

"Extensive list — see DARC manual 

° Truncated to the first 5 elements 

p Converted to G-G roups and possibly renamed; 
only 20 supported in one file 
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Chapter 1 0, 
Drawing With 
Templates 

Template documents are collections of structures 
organized by structural type or functionality. A 
structure in a Template aocument is named a 
template. You can use an existing template instead 
of drawing the structure to shorten the time 
required to create documents. 

The Template documents distributed with 
ChemDraw are stored in a directory named 
"cdjtems" (Windows), or in a folder named 
"ChemDraw Folder" (Macintosh) that usually 
resides in the same folder/ directory as the 
ChemDraw application. 

Jgggfn ChemDraw Pro you can define your 
j own commonly used structures as templates. 
Any Template documents in the ChemDraw 
] Folder are listed in the Windows menu in 
j ChemDraw Pro. 

The Template Tool 

Several tools, including the Template tool, contain 
palettes from which you can select many different 
types of structures or objects. The triangle in the 
lower right corner of the picture of the Template 
tool indicates that this tool contains a palette. The 
Template tool has two levels: the first level displays 
the available Template documents, and the second 
level displays the templates within each Template 
document. 



Figure 10-1 Template tool icon and file list 



flmino flcfds 
Rromatics 
Sicyclics 
Conformers 
Cp Rings 
Cycloalkanes 
ONfl Templates . 
Functional Groups 
HeHoses 
Polyhedra 
RNfl Templates 
Stereocenters 



To display the available Template documents: 

• Point at the Template Tool icon in the Tools 
palette and hold down the mouse button. 

A menu listing the Template documents appears. 
Template documents must be stored in the 
cd_items directory (Windows) or in the ChemDraw 
Folder (Madntosh)to appear in this menu. 

I NOTE: HSIlrH ChemDraw Pro the pop-up 
menu is segmented if any Template documents 
I are open for editing. The upper segment contains 
J Template documents that are currently open for 
I editing. 

To display the templates available within a 
particular Template document 

• Drag to the name of the Template document and 
continue holding the mouse button down. 

A palette appears containing the available 
templates. 
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Figure 10-2 Bicyclics template displayed using the 
Template tool 



Con formers 
Cp Rings 
Cycloatkanes 
ONfl Templates 
Functional Groups 
He»oses 
Polyhedro 
RNH Templates 
Stereocenters 
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00 


00 



Choosing a Template 

To choose a template from a Template palette: 

• Point to the Template Tool icon and hold down the 
mouse button. 

• Drag to a Template document name and then to a 
template. 

• Release the mouse button to choose the 
highlighted template. 

NOTE: feRROlZw ChemDraw Pro (Macintosh 
only) when you choose a template, the template 
document containing the template is added to the 
Window menu. Choosing the document from the 
Window menu opens it for editing. 

I NOTE: When you display the Template palette 
that was last used, a blinking box appears around 
the currently selected template until you drag to 

I another template. 



Drawing with Templates 

Drawing with templates is similar to drawing with 
the Ring Tools discussed in Chapter 3, Drawing 
Chemical Structures. When you draw with 
templates, the first bond drawn determines the 
position of the template in a document window and 
all remaining bonds are drawn counterclockwise. 
The most nearly vertical bond on the leftmost atom 
is drawn first, from top to bottom. If there are two 
equivalent bonds, the atoms that are at a lower 
position are used to draw the first bond. 

Figure 10-3 Drawing direction of template 
structures 




Templates are automatically scaled to the 
document settings of the current document in the 
active window (see "Autoscaling" in Chapter 13, 
Sharing Information). Once a template is drawn in a 
document window, the structures or objects can be 
manipulated by standard drawing and editing 
methods. 

To quickly draw a template: 

• Click in a document window. 

The template is'drawn centered around the pointer 
in the orientation that it appears in the Templates 
palette. 

To quickly draw a template and fuse it with an 
existing structure: 

♦ Click an existing bond in a document window. 

To deposit a template and create a spiro-linkage 
with an existing structure: 

• Click an existing atom in a document window. 

To draw a template in a document window and 
control the size and orientation: 

* Drag from the beginning of the first bond in the 
template to the end of the first bond. 
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When you drag upwards the bulk of the template is 
drawn to the left, and when you drag downwards 
the bulk of the template is drawn to the right. 
Templates must contain at least one bond in order 
to be drawn by the dragging method. 

Drawing with the Same Template 

To draw another template of the same type: 

• Click the Template Tool icon to select it. 

• Draw the template in a document window. 

Hs^Creating Templates and 
Template Documents 

In ChemDraw Pro you can create new templates and 
add them to existing Template documents or create 
new Template documents. 

To create a new Template document (Windows): 

• From the File menu, choose Open Special. 

• From the Open Special submenu, choose 
TEMPLATE.CTS. 

Or, for the Macintosh: 

• From the Window menu, the New Template 
stationery pad. 

A new and untitled Template window appears. The 
Template window is similar to a document window 
regarding the standard window elements, such as- 
scroll bars. In addition, the Template window is 
divided into two halves by a moveable, horizontal 
line. The top half of the window is the Template 
panel that consists of individual Template panes 
where newly created templates will appear. The 
bottom half of the window is the drawing area 
where you can draw new templates. 



NOTE: The templates you define are not limited 
to atoms and bonds. Templates can contain any 
ChemDraw object such as captions, boxes, arcs, 
orbitals, arrows, reaction mechanism symbols 
and curves. The ChemDraw objects in Template 
documents can also be colored. However, the 
colors will not appear in the Template tool 
pop-up palette. You can also paste pictures from 
other applications into a Template pane. Pasted 
objects are scaled to the current Template 
document settings, (see "Autoscaling", Chapter 
13, Sharing Information, for more details). 
Templates must contain at least one bond in 
order to use the dragging method to draw in a 
document window. 



Figure 10-4 A Template window 




Template 
Panel 



Template 
Dividing 
Line 



H] Template 
Pane 



^Template 
1 Resizing 
1 Handle 



Drawing area 



Creating Templates 

To create a new template: 

• Select a Template pane by clicking it. 

• Draw a structure or object in the drawing area of 
the Template window. 

The structure appears in the Template pane as you 
draw. The tools in the Tools palette are used to 
draw a template in the drawing area of the 
Template window exactly as they are used to draw 
structures in the drawing area of a document 
window. 
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To select a different Template pane: 

• Click another Template pane. 

When you select a Template pane, the contents of 
the pane appear in the drawing area. 

Figure 10-5 Creating a template 





As you define templates they become available for 
use in your document without having to save the 
Template document. 

• Point at the Template Tool icon in the Tools 
palette and hold down the mouse button. 

The name of the new Template document appears 
in the pop-up menu. 

Orientation of Templates 

To make the templates that you create as easy to 
draw with as possible, it is recommended that you 
orient your structures so that the bond that 
establishes the position of the template, for instance 
the bond used for fusing, is leftmost and vertical. 
As discussed in "Drawing a Template" earlier in 
this chapter, the most vertical leftmost bond is 
drawn first Refer to that section for examples. 



Resizing Template Panes 

To resize the Template panes in the Template 
panel: 

• Drag the Resize handle on the lower right corner 
of the Template panel. 

The percentage the block of Template panes is 
enlarged or reduced appears in the Message area. 

Template Panels 

To increase the size of the Template panel: 

• Drag the Template dividing line. 

To add a row of panes to the Template panel: 

• Select a Template pane. 

• From the Tools menu, choose Add Row. 

The new row is added at the below the Template 
pane you selected. 

To add a column to the Template panel: 

• Select a Template pane. 

• From the Tools menu, choose Add Column. 

The new column is added to the right of the 
Template pane you selected. 

To delete a row of Template panes from the 
Template panel: 

• Select a Template pane in the Row you want to 
delete and choose Delete Row from the Tools 
menu. 

To delete a column of Template panes from the 
Template panel: 

• Select a Template pane in the column you want to 
delete. 

• From the Tools menu, choose Delete Column. 

The column is removed and all other columns are 
moved to the left. 
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Saving Template Documents 

To save a Template document and have it available 
in the Template pop-up menu and the Window 



• From the File menu, choose Save As. 

The Save File dialog box appears (Figure 10-6). The 
cd__items directory (Windows) or the templates file 
format are automatically selected, 

Windows: Saving a Template document in the 
cd_i terns directory makes it accessible in the Open 
Special submenu and in the Template tools palette. 

Macintosh: Saving a document in the ChemDraw 
Folder makes it accessible in the Windows menu 
and in the Template tools palette. 

• Type a name for the Template document and click 
the OK/Save button. 

The Template document will be available for use 
each time you start ChemDraw Pro, 



Figure 10-6 The Save dialog box (Macintosh) when 
saving a template 
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Chapter 1 1 5 
Working with Color 

With the color capabilities of ChemDraw, you can 
create full color presentations of your chemical 
drawings to appear on your monitor print on a 
color pnnter, or create 35mm slides using a film 
printer. 

Most computers can display any of 16 million 
colors, but the number of colors that can appear at 
any one time may be limited by the particular 
monitor and display card installed in your 
computer. 

In ChemDraw you can choose from a palette 
consisting of a Background Color, a Foreground 
Color, and up to twenty additional colors for any 
given drawing. A palette is stored in every 
document and style sheet/ stationery pad. You can 
use style sheets /stationery pads to create a series of 
documents with the same color scheme. For more 
information on style sheets/ stationery pads, see 
"Saving Customized Settings" in Chapter 1, 
ChemDraw Basics. 

Using color you can: 

• Color atoms and bonds in a mostly 
black-on-white drawing to highlight areas of 
interest. 

• Color parts of a structure in a reaction scheme 
to indicate where starting materials end up in 
the products of a complicated mechanism. 

• Use colored boxes and circles to highlight 
atoms or molecules. 

• Create slides that are easier to view by using 
light objects on a dark background. 



Color Menu 

The Color menu contains the palette of colors that 
you can use to color objects and text in the 
document within the active window. 

Figure 11-1 The Color menu 
BEBB — — — 
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The Foreground color in the Color menu is the 
color used for all newly drawn objects. The Other 
colors in the Color menu can be used to change the 
color of objects that you select 

You can customize the Color menu using the Color 
Palette dialog box in the File menu. Colors can be 
added, or existing colors can be changed. Changing 
a color, for instance Other #2, changes all objects 
that are using the color. 

1NOTE: If you select an individual or grouped 
object that contains multiple colors, there will be 
a check mark next to each of the colors in the 
Color menu. The purpose of the check marks is to 
alert you that a change would affect more than 
one color. 

Coloring Objects 

Any object that you can select with the Selection 
tool can also be colored. 

To color an object: 

• Select the object in a document window using the 
Selection tool. 

• From the Color menu, choose a color. 

You can color individual bonds, part or all of a 
chemical structure, or objects such as boxes, curves, 
arrows, orbitals and reaction mechanism symbols. 
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The border of objects that are shaded or rilled, such 
as white filled s-orbitals in the Orbitals palette, will 
be the same color as the shading or fill. The border 
of objects that are hollow, such as circles and 
hollow boxes in the Drawing Elements palette can 
be colored, but the inside of the object cannot 

Coloring Text 

This section discusses coloring caption and atom 
label text. 



Captions 

Captions can be colored before or after they are 
typed, and can be colored as a whole or in part. 

To color a caption: 

• Select the Text tool. 

• Click in the position where you want to place the 
caption. 

• From the Color menu, choose a color. 

• Type a caption. 

• Press Enter to close the Caption text box. 

I NOTE: Which key you use to close the Text box 
will depend on the current setting for the 
"Require Option+Return (or Ctrl+Enter) to 
Create New Line preference in the Preferences 
dialog box. 

To color individual characters: 

« Select part of an existing caption using the Text 
tool. 

• From the Color menu, choose a color. 

I NOTE: Captions that contain multiple colors 
will change to the foreground color when rotated. 
However, all colors contained in the caption are 
printed. 

To color several captions at once: 

• Select the captions using the Selection tool. 

• From the Color menu, choose a color. 



Atom Labels 

You can change the color of an atom label either 
before or after you type it. 

To color an atom label before it has been typed: 

• Click an atom using the Text tool. 

• From the Color menu, choose a color. 

• Type an atom label. 

• Press Enter. 

I NOTE: Which key you use to close the Text box 
will depend on the current setting for the 
"Require Option+Return (or Ctrl + Enter) to 
Create New Line preference in the Preferences 
dialog box. 

• Select part of an existing atom label using the Text 
tool. 

• From the Color menu, choose a color. 
To color several atom labels at once: 

• Select the atom labels using the Selection tool. 

• From the Color menu, choose a color. 

9NOTE: Atom Labels that contain multiple colors 
will change to the foreground color when rotated. 
However, all colors contained in the atom label 
are printed. 

Changing the Color palette 

This section describes how to change the palette of 
colors available in the Color menu and the 
background color using the Color Palette dialog 
box in the File menu. 

To change the palette of colors used in the current 
document: 

• From the File menu, choose a Color Palette. 

The Color Palette dialog box appears. 
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Figure 11-2 The Color Palette dialog box 
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The Background Color is used to fill the 
background of the current document in the active 
window. The Foreground Color is the default color 
used whenever you draw a new object. Other 
Colors are the colors available in the Color menu 
for changing the color of individual objects. The 
colors are represented in the same order that they 
appear in the Color menu. The Set button changes 
to reflect the color selected. For instance, if you 
select the second Other Color, the name of the 
buttons changes to Set Other Color #2. When you 
select either the foreground or background color, 
the button changes to Set Foreground Color, or Set 
Background Color. 

To change a color in the color palette: 

• Click the color you want to change. 

A highlight box appears around the color, 
indicating that it is selected, and the Set Color 
button changes to the number associated with the 
color. For instance Set Other Color #2. 

• Click the Set Color button or double-click the 
color. 

The Color Wheel dialog box containing the 
Macintosh Color Wheel appears (in System 7.5, the 
Color Picker appears). 

NOTE: For information about the Color Picker, 
see your System 7.5 user's guide. 

The Color dialog box appears. 



Figure 11-3 The Color dialog box (Windows) 
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Figure 11-4 The Color Picker dialog box 
(Macintosh) 




To specify a new color; (Windows) 

• Click a color box in the Basic Colors section or 
the Custom Colors section. 

A highlighted border appears around the color you 
select. To change to this new color: 

• Click the OK button. 

The color is changed to the new color and can be 
chosen from the Color menu of the active document 
window. 

If, while in the Color dialog box, you do not find 
the color you want, you can create customized 
colors by doing the following: 
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• Within the Color dialog box, click the Define 
Custom Colors button. 

The Color dialog box expands. 

Figure 11-5 The Color dialog box when creating 
customized colors 
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The selected color appears in the left half of the 
Color/ Solid box in the lower portion of the dialog 
box. You can change the hue, saturation, 
luminosity, and RGB components by changing the 
numbers in the boxes. You can also select a custom 
color by doing the following: 

• Click a color in the Color Refiner box to set the 
hue and saturation. 

The pointer turns into a Crosshair when you click. 
You can also hold the mouse button down and drag 
to a different region to change the hue and 
saturation. 

• Next, click within the Luminosity box to set the 
brightness of the color. 

When you have the color you want, click the Add 
button to add it to the Custom Colors. 

To specify a new color: (Macintosh) 

• Click a color in the Color Wheel. 

The selected color appears in the upper half of 
Highlight Color Square, located in the upper left 
corner of the dialog box. The hue, saturation, 
brightness, and RGB components are listed on the 
left for the color that you have chosen. You can 
adjust the color by changing values within these 
boxes, in addition to, or instead of choosing from 
the Color wheel. For more information about the 
Macintosh Color Wheel, refer to your System 
documentation. 



• Click the OK button. 

The Color Wheel dialog box disappears and the 
newly selected color appears in the Color Palette 
dialog box replacing the color you originally 
clicked. 



Adding Colors 

To add a new color to the Color menu: 

• Click the New Color button. 

The Color dialog box appears. 

• Click the color to add or create a customized 
color. Or, for the Macintosh, click a color in the 
Color Wheel. 

The selected color appears in the upper half of 
Highlight Color Square, located in the upper left 
corner of the dialog box. The hue, saturation, 
brightness, and RGB components are listed on the 
left for the color that you have chosen. You can 
adjust the color by changing values within these 
boxes, as an alternate method from choosing from 
the Color wheel. 

• Click the OK button In the Color Wheel dialog box. 

The Color wheel dialog box disappears and the 
new color is added to the list of Other Colors. 

Removing Colors 

To remove a color from the Color menu: 

• Click the color you want to remove. 

A highlight box appears around the color. 

• Click the Remove Color button. 

The color disappears from the list of other colors. 

To have all the changes take effect in the current 
document: 

• Click the OK button in the Color Palette dialog 
box. 
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The Color Palette dialog box disappears. If you 
changed the background color, the background of 
the document is changed. If you changed the 
default foreground color, any object that was 
colored in the previous foreground color is now 
colored using the new foreground color. In 
addition, any new object you draw will also appear 
in the new foreground color. If you changed any of 
the other colors, objects previously drawn in those 
colors are changed to the new colors. If you 
removed a color, objects that were drawn in that 
color are changed to the Foreground color. 

If you do not want any of the changes that you 
have made in the Color palette dialog box to take 
effect 

• Click the Cancel button in the Color Palette dialog 
box. 



Templates and Color 

The background and foreground colors used in a 
template from the template pop-up palette are not 
used when the template is drawn in a document 
window. However, any other colors used in the 
template are added to the color palette of the 
current document if they are not already present. 
This is part of the autoscale feature. To learn more 
about autoscaling, see "Autoscaling" in Chapter 13, 
Sharing Information. 

Saving Color Palette Settings 

If you have customized the Color menu for a 
particular document that you know you will want 
to use again, you can save the Color Palette in a 
style sheet. The Color Palette is saved in addition to 
other document settings that you have made for the 
document such as Page Setup settings, Text 
settings, and Drawing settings. To learn more about 
saving settings in style sheets /stationery pads see 
"Saving Customized Settings" in Chapter 2, 
ChemDraw Basics. 
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Chapter 1 2, 
Working with Page 
Layout 

The presentation quality of your ChemDraw 
document is determined by how well the chemical 
structures and other objects are placed on the page, 
also called the layout. Effective layout of a drawing 
includes proper alignment of chemical structures 
and other objects, appropriate page size, and page 
orientation. This chapter discusses the methods and 
tools available to achieve these ends, which 
includes setup of the page and the use of the ruler, 
Crosshair, grouping, layering, aligning, and 
distributing commands. 

Controlling the Drawing Area 

The size of a document window is not necessarily 
the same as the size of the drawing area of the page. 
A document window, in most cases, actually covers 
only a portion of the drawing area. 

Enlarging the Drawing Area 

To see more of the drawing area: 

• Point to a border or corner of a document window 
and drag to resize. Or, for the Macintosh, drag the 
Size box in the lower right corner of the document 
window. 

When the pointer is correctly positioned for 
resizing, the pointer changes to a multi-sided arrow 
(the direction of the arrowheads indication the 
directions you can resize the window). You can 
enlarge a document window to a maximum size 
equal to the actual drawing area of the page (if the 
size of your monitor will accommodate this). 



Scrolling within a Document Window 

To move around the drawing area you can use the 
Scroll bars, Scroll boxes and Scroll arrows found on 
the right and bottom edges of a document window. 
You can scroll as far as the edge of the drawing 
area. 

To view different sections of the drawing area in a 
document window: 

• Click a Scroll arrow to move in small increments 
in that arrow's direction. 

• Or, hold down the mouse button on a Scroll arrow 
to continuously scroll in that arrow's direction. 

• Or, click in the gray area above/below or to the 
left/right of the Scroll box to move in large 
increments in that direction. 

• Or, drag the vertical or horizontal Scroll box to 
move to the corresponding area of the drawing 
area. 

Page Setup 

The parameters that affect the size and curve of the 
drawing area are the page size, orientation, and 
margins. These parameters are specified using the 
Print/ Page Setup dialog box. The Print/ Page Setup 
dialog box and the options available will vary 
depending on the printer you have chosen (and, for 
the Macintosh, the version of the printer driver for 
that printer installed in your System Folder.) 

To set the paper size, orientation and margins: 

• From the File menu, choose Print/Page Setup. 

The Print Setup dialog box appears. The dialog box 
will appear slightly different depending on the 
printer and platform you have. 

• Select a page size. 
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Figure 12-1 Page Setup dialog box (Macintosh) 
showing common settings for a LaserWriter. 
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The available paper sizes vary depending on the 
type of printer. Listed below are common sizes 
available. The page orientation you choose will 
determine which of the measurements is height and 
which is width: 

Table 12-1 Common paper sizes 



8.5 x 11 inches 
8.5 x 14 inches 
21 x 29.7 centimeters 
17.6 x 25 centimeters 
11 x 17 inches 
8.5 x 12 inches 
14 x 11 inches 



US Letter 
US Legal 
A4 Letter 
B5 Letter 
Tabloid 
International 
Computer paper 

To choose a paper size: 

• Select a paper size option/radio button. 

Orientation 

To choose the orientation of the page: 

• Select the vertical (portrait) or horizontal 
(landscape) orientation button. 

The orientation of a document window will change 
to the orientation you have chosen. This is evident 
when the rulers are visible. 



Margins 

To change the margins for the paper size you have 
chosen: 

• Select the text next to the margin you want to 
change. 

• Type the new margin measurement 

The units of the margins are set in the Preferences 
dialog box. The paper size minus the margins 
determines the drawing area. 

• Click the OK button to exit with these changes. 

j NOTE: Most printers do not use other printers' 
| Print/Page Setup settings; if you change printers 
I (e.g. with the Chooser), you should check the 
Print/Page Setup settings for all of your 
documents. 



Reduce or Enlarge 

Some PostScript printers include an option to 
reduce or enlarge your drawings by a variable 
percentage (25^00%). This option will scale all 
objects and text in the document window by the 
percentage specified. This is not a change in 
magnification, which is discussed later in this 
chapter. The size of objects is changed relative to 
the paper size, margins, and orientation you have 
specified. 

The enlarge or reduce option is useful for changing 
the size of the available drawing area, while 
keeping the images on the screen at the normal size 
when you are drawing. Another use for this option 
is if you have drawn structures to fill the area of the 
page specified using one printer, and then changed 
to another printer that requires larger margins; in 
this case your picture will seem to disappear off the 
edge of the page. You can reduce the size of the 
image using the reduce option and the picture will 
again appear in the document window. 
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Saving Settings 

You can save Print/ Page Setup settings in a style 
sheet /stationery pad. Whenever you open a style 
sheet/ stationery pad, these settings are 
automatically used. The Print /Page Setup settings 
are saved in addition to the Text settings, Drawing 
Settings, and, the Color Palette. See "Saving 
Customized Settings" in Chapter 1, ChemDraw 
Basics, to learn more about using style 
sheets/ stationery pads. 

Footer 

You can have a footer appear at the bottom left of 
your document window that contains the name of 
the document and the date and time it was last 
changed. The footer cannot be edited. 



Preferences Guide 
Include Footer 

To have a Footer appear at the bottom of all 
ChemDraw documents: 

• From the File menu, choose Preferences. 

• Select the Include Footer check box. 

• Click the OK button. 

Changes to this preference will affect all 
documents. 



35mm Slide Boundary Guides 

If you are planning to make 35mm slides from a 
hard copy of a ChemDraw document, or by taking a 
screen shot, you can display boundary lines that 
appear on your screen positioned at 7 inches and 
10.5 inches to match the 2:3 ratio for the 35 mm 
slide format. These guides help you keep your 
drawing within this region to maintain the proper 
ratio, but will not be printed. The drawing area of 
the page must be at least 7 x 10.5 inches for these 
boundary lines to be visible. 



Preferences Guide 

Show 35mm Slide Boundary Guides 

To display the 35mm slide boundary lines: 

• From the File menu, choose Preferences. 

• Select the Show 35mm Slide Boundary Guides 
check box. 

• Click the OK button. 

Two 35mm Slide Boundary Guides appear in the 
same orientation you have chosen in the Print 
Setup dialog box. These guides will appear in 
every document 

Changes to this preference will affect all 
documents. 



Changing Perspectives 

Sometimes you may need to get a close-up view of 
certain objects in your reaction scheme, such as 
arrows and reaction mechanism symbols, to make 
sure that objects are properly positioned. At other 
times, you may want to reduce your view so that 
you can move groups of objects around the page. 
You can increase and decrease the magnification for 
performing these functions using the Magnify and 
Reduce commands in the Tools menu. 

Magnify 

To magnify the view on an object: 

* Select the object around which you want to 
magnify your view. 

• From the Tools menu, choose Magnify. 

The magnification occurs around the center of the 
selected object. The magnification appears in the 
Message area of a document window. You can 
continue to magnify your view three more times to 
a maximum of 400%. 
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Figure 12-2 Message Area displaying a 
magnification 



[Magnification: 143% 



The last object drawn will be the center point of the 
magnification if you do not select an object in a 
document window. 

Actual Size 

To return to the actual size from any other 
magnification: 

• From the Tools menu, choose Actual Size. 

The view is returned to the original size. The 
Message area is empty. 

Reduce 

To reduce the magnification: 

• Select an object around which you want to reduce 
the magnification. 

• From the Tools menu, choose Reduce. 

The reduction in magnification appears in the 
Message area of the document window. 

Fiqure 12-3 Message Area displaying a reduction 



Magnification: 71% 



You can reduce the magnification until the entire 
page fits on the screen. The size of your monitor 
will determine the low end for this reduction For 
instance, you can reduce the magnification in one 
increment to 71%, on a 16 inch monitor, whereas 
you can reduce the magnification in three 
increments to 35%, on a 9 inch monitor. 

In the reduced view, you can continue to use all of 
the drawing tools. In particular, you can use the 
Selection tool to rearrange the drawing in order to 
take better advantage of the space available. 



Show Page 

The Show Page command is equivalent to 
repeatedly choosing the Reduce command until the 
entire page is visible in the document window. 

To view the entire drawing area in a document 
window at once: 

• From the Tools menu, choose Show Page. 

The Message area shows the reduction in 
magnification that was required to have the entire 
page appear on the screen. This magnification also 
reflects the minimum magnification that you can 
obtain using the Reduce command. 

Arranging Objects 

This section describes methods for positioning, 
aligning, and layering objects in a document 
window. 

Using Rulers 

You can use the rulers to position objects a 
measured distance away from some reference point 
or create objects of an approximate size. The units 
used for the ruler are set in the Preferences dialog 
box, where you have the choice of inches, 
centimeters or points. 

Show Rulers 

To display the rulers: 

♦ From the Tools menu, choose Show Rulers. 

A check mark appears next to the Show Rulers 
command, and the rulers appear along the top and 
tert edges of a document window. 
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Figure 1 2-4 Rulers in a document window 
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As you move the pointer, Ruler Guides appear on 
each ruler, indicating the position of the pointer. 

Figure 12-5 Ruler guides when pointing 
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Ruler guides also appear when you drag selected 
objects. In this case, however, there are two Ruler 
guides that bracket the object. With this bracketing 
you can quickly establish the height and width of 
the selected object(s). 



Figure 1 2-6 Ruler Guides when moving a selection 
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Hide Rulers 

To Hide the rulers: 

• From the Tools menu, choose Show Rulers. 

The check mark disappears. 

Using the Crosshair 

You can use the Crosshair to align objects relative 
to each other, and to space objects a consistent 
distance apart. The axes of the Crosshair can be 
moved within a document window. 

Show Crosshair 

To show the Crosshair. 

• From the Tools menu, choose Show Crosshair. 

A check mark appears next to the Show Crosshair 
command and the Crosshair appears within a 
document window. 

To assist you in aligning objects, the Crosshair 
includes grid lines which extend from the major 
division marks on each Crosshair axis. 
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Figure 12-7 The Crosshair 
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You can also show the Rulers while the Crosshair is 
displayed so that you can see the unit measurement 
associated with each of the divisions on the 
Crosshair axes. 



Moving the Crosshair 
To move the Crosshair: 

• Position the pointer where the Crosshair axes 
intersect. 

When the pointer is near to the center of the 
Crosshair, it changes to an arrow. 

• Drag the Crosshair. 

To constrain the movement of the Crosshair to the 
X or Y direction: 

• Alt+drag (Windows) or Command+drag 
(Macintosh) the Crosshair. 



Aligning Objects using the Crosshair 
To use the Crosshair to align objects: 

• Move the Crosshair axes and align it with the 
object 

• Or, select an object and drag it until it is aligned 
with either axis of the Crosshair, or a grid line. 

In either case, if a bond or side of the object is 
parallel to one of the axis, it will disappear when it 
is exactly positioned over a Crosshair axis. 

To align another object on the Crosshair. 

• Select a second object. 



• Drag the second object to the Crosshair axis or 
grid line and align it to the first 

You can also move selected objects in small 
increments to align them with the Crosshair using 
the Arrow keys available on some keyboards: 

To move 1 point in the direction of an Arrow key 
(1 point equals 1/72 inch, or 0.035 cm): 

• Select the object(s) and then press an Arrow key. 

To move 10 points using the Arrow key, for 
example, to the right: 

• Press CW+Right Arrow (or Option+Right Arrow). 

Hide Crosshair 

To hide the Crosshair 

• From the Tools menu, choose Show Crosshair. 

The checkmark next to the Show Crosshair 
command disappears. 

Centering on a Page 

To center an object (or group of objects) at the 
center of the page: 

• Select the object you want to center using the 
Selection tool. 

• From the Object menu, choose Center on Page. 

The selected objects move so that the center of the 
Selection rectangle is positioned at the center of the 
page. 



Aligning Objects 

There are several align commands available in the 
Align submenu from the Object menu. Choose any 
of these commands to align objects relative to each 
other. 

To align two or more objects: 

• Select the objects with the Selection tool. 

• From the Align submenu, choose one of the Align 
commands. 
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If you select only part of a structure or group with 
the Selection tool, only that part is used for the 
alignment operation, but the entire structure or 
group is moved. 

Figure 12-9 Aligning structures 



Figure 12-10 Spacing structure evenly along the x- 
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Distributing Objects 

There are two distribute commands available in the 
Distribute submenu in the Object menu. Choose 
one of these commands to distribute objects 
horizontally or vertically and an equal distance 
apart In combination with the align command, you 
can easily clean up the appearance of a reaction. 

To distribute 3 or more objects: 

• Select the 3 or more objects to distribute. 

• From the Distribute submenu in the Object menu, 
choose Vertically or Horizontally. 

The space between the objects is equalized. The 
position of objects in your selection that are 
rightmost and leftmost (or uppermost and 
lowermost) remain unchanged. 



axis 




Front to Back Ordering 

The front to back ordering is a useful method for 
changing the orientation of one object relative to 
another object within the same picture layer. For 
additional information specific to the layering of 
bonds, see "Bond Crossings" in Chapter 3, Drawing 
Chemical Structures. 

Picture Layers 

There are three layers within a ChemDraw 
document. From back to front, they are: imported 
pictures, graphical ChemDraw objects and text. The 
ordering of these layers cannot be changed. 
However, the front to back ordering of objects 
within each layer can be specified with the Bring to 
Front and Send to Back commands in the Object 
menu. 

For example, if an imported picture is dragged onto 
a ChemDraw structure, the structure will not be 
hidden since the imported picture resides in the 
backmost layer. 
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An imported picture is any picture pasted into a 
ChemDraw document from another application such 
as a molecular model or a graph from a graphing 
application. The picture can be imported into the 
ChemDraw document by using the Paste command. 
A graphical ChemDraw object is any structure or 
object created within ChemDraw, excluding text. 
Text including both atom labels and captions, is 
always the frontmost layer. 

I NOTE: When you point at an imported picture, a 
highlight box appears around the periphery of the 
object that helps distinguish it from a graphical 
ChemDraw object Text also has this txtpe of 

\ highlight box ^ J 



Bring to Front 

To place one object in front of another within a 
layer: 

• Select the object that you want to move forward. 

• From the Object menu, choose Bring to Front. 

The selected object now appears in front of all other 
objects in the same layer. 



Send to Back 

To place one object behind another within a layer 

• Select the object that you want to send to the 
back. 

• From the Object menu, choose Send to Back. 

The selected object appears behind all other objects 
in the same layer. 

Figure 12-11 Changing layering of p-orbitals 
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choose Send to 
Back 
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Chapter 1 3, 
Sharing 

Information 

This chapter describes several ways to transfer 
information between ChemDraw and other 
applications. ChemDraw includes many of the 
standard system commands for transferring 
information within ChemDraw documents, between 
ChemDraw documents and between documents 
created using other applications via the Clipboard, 
drag and drop, object embedding and file formats. 

Working Between ChemDraw 
Documents 

You can use the Clipboard or Drag and Drop to 
transfer ChemDraw pictures to other ChemDraw 
documents. 

Copy 

To place a ChemDraw picture on the Clipboard: 

• Select the objects to copy using the Selection 
tool. 

• From the Edit menu, choose Copy. 

A copy of the selected objects is placed on the 
Clipboard. The selected objects in a document 
window remain unchanged. 

Cut 

To place a copy of the ChemDraw objects on the 
Clipboard and remove the objects from a document 
window: 

• Select the objects to remove using the Selection 
tool. 

• From the Edit menu, choose Cut. 

A copy of the selected objects is placed on the 
Clipboard. The selected objects are removed from a 
document window. 



Paste 

To paste the contents of the Clipboard into a 
ChemDraw document window: 

• From the Edit menu, choose Paste while the 
Selection tool is selected. 

• The contents of the clipboard are placed in the 
center of the active document. 

If the Clipboard contains ChemDraw structures, the 
pasted information is scaled to the settings in the 
current document See " Autoscaling" in this 
chapter for more information. 

To view the contents of the Clipboard: 

• Return to the Program Manager or File Manager 
and start the Clipboard Viewer. Or, for the 
Macintosh, choose Show Clipboard from the Edit 
menu. 

Refer to your operating system documentation for 
information on using the Clipboard. 

I NOTE: You can paste the contents of the 
Gipboard into another application by the same 
procedure. Refer to your application 
documentation for additional information specific 
to the application. Macintosh: If you are pasting 
the ChemDraw picture in a document from 
which you are planning to print to a PostScript 
printer, refer to the section "Including 
PostScript" later in this chapter for important 
information. 

Drag and Drop 

Another way to copy information between 
ChemDraw documents and other applications' 
documents is through drag and drop. This feature 
provides streamlined copy and paste that bypasses 
the Clipboard. 

I NOTE: If you are using the Macintosh version 
and have system software prior to System 7, you 
will need the Drag and Drop extension loaded for 
this to wort 
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To copy and paste information between ChemDraw 
documents using Drag and Drop: 

• Select an object or structure in a ChemDraw 
document 

• Drag the selection into another ChemDraw 
document window. 

do^ S mS° n ^ °° Pied t0 destination ChemDraw 

To copy and paste a selection to another 
application's document: 

• Select an object or structure in a ChemDraw 
document 

• Drag the selection into another application's 
document window. 

The selection is copied to that application's 
document. 

I NOTE: The other application, like ChemDraw, 
must support Drag and Drop far this feature to 

^l n R? rag an [* Dro P- 7° u can also create clipping 
files (Macintosh) or scrap files (Windows 95 only) 

To create a clipping file or a scrap file: 

• Select an object or structure in a ChemDraw 
document 

* Drag the selection out of the ChemDraw document 
window onto the desktop. 

desktop 08 f,Ie or a scrap file is created on y° ur 

I NOTE: (Macintosh only) You must have the 
UVpmg Extension installed to create a clipping 
pie if you are using system software prior to 7.5. 

Sa V pfi[e: he information within a &p ? in Z file or a 

♦ Double-click the file's icon. 

A window appears showing the ChemDraw picture 
Click the close box to close the clipping file's 
window. 



loZint: C ° ntentS ° f 3 diPPing ° r SCfa P 616 



in a 



• Drag the clipping or scrap file into an open 
window of an application that supports Drag and 
Drop, such as an open ChemDraw document 
window. 

The contents of &e dipping or scrap file are copied 
to the open window. The clipping or scrap file 
remains unchanged. F 

Autoscaling 

When you transfer ChemDraw objects via the 
Clipboard or drag and drop from one ChemDraw 
document (the source document) to another 
ChemDraw document (the destination document), 
the objects are scaled to match the document 
settings of the destination document This 
automatic scaling assures that the objects being 

do^menf ^ ** SCttings of ^ M ^ 

Bonds 

All bonds drawn in the source document using the 
values specified m the Drawing Settings dialof box 

Any bond that has been resized in the source 
document will be scaled in the destination 
document The scale factor used is based on the 
rafao of the bond's length after resizing (source) to 
the Fixed Length in the Drawing Settings dialog 
box (source). This scaling process maintains the 
proportions in the destination document that are 
present in the source document. All values in the 
Drawing Sethngs dialog box are scaled in this same 
manner. 
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For example, in a source document, the 
Fixed length is set to 1.0 cm. A benzene 
ring is resized in the source document to 
200%, so the bond length is actually 2.0 cm, 
which represents a ratio of 2.0 cm/ 1.0 cm 
or a scale factor of 2. A destination 
document has a fixed length set at 1.7 cm. 
When the benzene ring is pasted into the 
destination document, the bonds will be 
scaled by a factor of 2 to a final bond length 
of 3.4 cm. 



Atom Labels 

Atom labels are scaled in the same fashion as bonds 
discussed in the previous section. 



For example, the atom label font size is set 
to 16 points in Label Text Settings dialog 
box or the source document. One or two 
atom labels in the source document are 
resized to 8 points, which represents a ratio 
of 8/16 or a scale factor of 0.5. The 
destination document has an atom label 
font size of 14 points set in the Label Text 
Settings dialog box. When the atom label is 
pasted into the destination document, the 
font size is scaled by a factor of 0.5 to give a 
final atom label font size of 7 points. 



Captions 

Captions are always autoscaled based on the ratio 
of the fixed length in the destination document to 
the fixed length in the source document times the 
caption font size (the font size of the caption can be 
any size and is not related to the setting in the 
Caption Text Settings dialog box, as discussed for 
atom labels). This assures that captions are always 
in proportion to the bonds with which they are 
pasted. 



For example, If the source document has a 
fixed length of 1.0 cm and the destination 
document has a fixed length of 2.0 cm, and 
the caption you are pasting is 12 points, 
then the resulting caption size after 
autoscaling is (2.0 cm / 1.0 cm ) x 12 points 
= 24 points. 



Non-bond Objects and Color 

All objects that are not affected by settings in the 
various Document Settings dialog boxes, such as 
arrows, boxes and so on, will be scaled to maintain 
the same proportions to bonds that were present in 
the source document. 

With the exception of the foreground and 
background color, the other colors present in the 
selection to be pasted are added to the destination 
document's Color Palette if they are not already 
present (up to a maximum of 20 total colors). The 
background color in the destination document 
remains unchanged, and all objects colored using 
the foreground color are changed to match the 
foreground color in the destination document. 

Pasting to an Empty Document Window 

If you are pasting a ChemDraw drawing to an 
empty ChemDraw document, and the settings 
between the documents are different, the following 
dialog box appears: 



Figure 13-1 Change Settings dialog box 




To change the settings in the destination document 
to match the settings in the source document: 



• Click the Change Settings button. 

All of the settings in the various document settings 
dialog boxes in the destination document (the 
document being pasted to) are changed to match 
those of the source document (the document from 
which it is being copied). All of the colors in the 
Color Palette of the destination document, 
including the Foreground and Background color 
are changed to those specified in the source 
document. 
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To scale the objects from the source document to 
the settings in the destination document: 

• Click the Don't Change button. 

The settings from the source document (the 
document being copied from) are scaled to those in 
the destination document (the document being 
copied to) using the ratios discussed previously. 

NOTE: If the source document was created in a 
version of ChemDraw that is earlier than version 
3.0, the name of the document will appear as 
"Unknown" in the dialog box. 

Embedding Objects 

For making changes to ChemDraw pictures that are 
pasted in other types of documents, ChemDraw 
supports the Object Unking and Embedding (OLE) 
protocol on Windows and the Edit Graphics 
Objects (EGO) protocol on the Macintosh. 

j NOTE: ChemDraw running under Windows is 
1 an OLE server, which means it can create OLE 
objects that can be copied and pasted into other 
I OLE client applications, 

OLE (Windows Only) 

When a picture is transferred from ChemDraw into 
another type of document that supports OLE, you 
can open the picture (often by double-clicking it) 
and the picture appears in a ChemDraw document 
window. Any changes you make within the 
ChemDraw document window are automatically 
reflected in the other document when you close the 
ChemDraw window. 

For example, to edit a ChemDraw picture pasted into 
Microsoft Word for Windows version 6.0 or later. 

• Double-click the ChemDraw picture that is pasted 
into a Microsoft Word document. 

The ChemDraw application will launch if it is not 
mnn "«- The P icture °Pens in a window 
titled From Microsoft Word". You can use all the 
tools available in ChemDraw to edit the picture. 
When you have finished making changes: 

• From the File menu, choose close. 



The ChemDraw document window disappears and 
the picture in the Microsoft Word document is 
updated with any changes you made. 

EGO (Macintosh Only) 

When a picture is transferred from ChemDraw into 
another type of document that supports the EGO 
protocol, you can open the picture (often by 
double^licking it) and the picture appears in a 
ChemDraw document window. Any changes you 
make within the ChemDraw document window are 
automatically reflected in the other document when 
you close the ChemDraw window. 

j NOTE: By including the "EGO far Word-file 
| supplied with ChemDraw in the Word 
Commands folder, Microsoft: Word™ version 5.x. 
EGO is not supported in Word 6.0 for the 
Macintosh, Other applications such as 
WordPerfect 3.x, FullWrite and ClarisWorks 
supports the EGO protocol without the use of 
I extensions. 

For example to edit a ChemDraw picture pasted into 
Microsoft Word (version 5.x only for the 
Macintosh): 

• Double-click the ChemDraw picture that is pasted 
into a Microsoft Word 5.x document. 

The ChemDraw application will launch if it is not 
already running. The picture opens in a window 
titled From Microsoft Word". You can use all the 
tools available in ChemDraw to edit the picture 
When you have fi nished making changes: 

• Click the Close box in the ChemDraw document 
window. 

The ChemDraw document window disappears and 
the picture in the Microsoft Word document is 
updated with any changes you made. 

| NOTE: All colors, except for the Background 
j Color, are transferred with a ChemDraw picture 

pasted into another document type. The 
] Background Color is always removed. 
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(Macintosh only) You can also edit pictures within 
ChemDraw that are pasted from other applications 
that also support EGO. CS Chem3D is one such 
application. 

To edit a picture that is pasted into a ChemDraw 
document from another application's document 
that supports EGO: 

• Double-click the picture using the Selection tool. 

A document window from the application that 
created the picture appears with the contents of the 
picture. All of the tools and commands used to 
create the picture are available for editing the 
picture. The title bar of the document window may 
read "From Application Name" indicating the appli- 
cation where the picture being edited resides, 

SNOTE: In applications such as ChemDraw and 
CS Chem3D, you can display the location of the 
document that the picture being edited resides by 
holding down the Command key and pressing the 
mouse button while pointing at "From 
Application Name" in the title bar. 

For example, to edit a CS Chem3D picture pasted 
into ChemDraw: 

• Double-click the C hem 3D picture using the 
Selection tool. 

The CS Chem3D application will open if it is not 
already running. The picture opens in a Chem3D 
Model window titled "From ChemDraw". You can 
use all of the tools available in CS Chem3D to edit 
the picture. 

When you have finished making changes: 

• Click the Close box in the Chem3D Model window. 

The CS Chem3D Model window disappears and the 
picture in the ChemDraw document is updated with 
any changes you made. 



Transferring PostScript (Macintosh only) 

To obtain the highest quality drawings possible on 
a PostScript printer, ChemDraw creates both a 
screen representation and a PostScript 
representation of your drawing. PostScript is a 
page-definition language used to describe pictures. 
Many printers, including most Apple LaserWriter 
printers, use PostScript to create high quality 
output. 

The PostScript representation of a ChemDraw 
picture is composed of two parts, the PostScript 
commands and the ChemDraw Laser Prep. The 
ChemDraw Laser Prep contains specific instructions 
that enable the laser printer to interpret the 
PostScript commands contained in a ChemDraw 
document. 

If you are transferring a ChemDraw picture to 
another application on the Clipboard, through an 
edition file, using EGO, or through EPS files you 
need to specify that both the PostScript commands 
and the ChemDraw Laser Prep be sent along with 
the picture. You can specify this in the Preferences 
dialog box. There are several different situations 
that require either one or both to be selected. 



Preferences Guide (Macintosh) 

Include PostScript; 

Include ChemDraw Laser Prep 

If you are transferring several pictures to other 
applications and you also have access to 
ChemDraw. 

• From the File menu, choose Preferences 

• Select Include PostScript and deselect Include 
ChemDraw LaserPrep. 

To print the documents): 

• Choose Initialize LaserWriter from the File menu 
within ChemDraw. 

This command sends the ChemDraw Laser Prep 
directly to your printer. You do not need to^end_ 
this command for each document you are 
printing, since the ChemDraw Laser Prep 
remains in the printer's memory until the printer 
is turned off or reinitialized. 
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If you are transferring only a few pictures to 
another document or if you are transferring 
pictures to a document in a remote location 
whose printer cannot be initialized by 
ChemDraw: 

• Select Include PostScript and Include 

ChemDraw Laser Prep in the Preferences dialog 

In this instance both the PostScript commands 
and the ChemDraw Laser Prep are transferred 
with each picture. ChemDraw pictures 
transferred in this manner can be printed 
independently of ChemDraw. The ChemDraw 
User Prep hie adds approximately UK to 12K 
to the size of each picture. 

If you do not check the Include PostScript 
checkbox when printing to a PostScript printer 
UiemDraw sends QuickDraw commands to the 
printer. See "Print Quality" in Chapter 1, 
ChemDraw Basics, for more information about 
QuickDraw. 

If you do not have access to a PostScript printer 
or you are printing to a non-PostScript printer ' 
or you are transferring ChemDraw pictures to a 
drawing program that does not use PostScript 
commands (such as a Paint program): 

rl^n* b °. th Inc, JJ de PostScript and Include 
ChemDraw Laser Prep in the Preferences dialog 

For best print quality under all circumstances (at 
the expense of slightly larger files) you are 
encouraged to check both the Include PostScript 
and Include ChemDraw Laser Prep preferences 
1 his will give you the greatest flexibility if you 
give your document to someone else or later 
want to print it on a PostScript printer 



Publishers, Subscribers, and Editions 
(Macintosh only) 

This section describes how to share information 
through a dynamic link between a ChemDraw 
document and one or more other application 
document, using the publish, subscribe and edition 
features. For example, you can link a ChemDraw 
document to another ChemDraw document and also 
to a word processing program. 

To create a link, you designate a portion of a 
ChemDraw document as a publisher and save a 
picture of the publisher in an edition file. You can 
then designate an area within a document as a 
subscriber and also link to this edition Hie. Changes 
made to the publisher will update the edition file 
which in turn will update the subscriber. Updating 
can be automatic or manual depending on the 
options you choose. The subscriber document does 
not need to be open for this updating process to 
occur, as updating is done in the background. 

I NOTE: All colors, except for the Background 
Color, are contained within an edition file. The 
Background Color is always removed. 



NOTE: 



mm 



In ChemDraw Pro, you 
cannot publish or subscribe from a Template 
document. 



Creating a Publisher 

To create an edition file, you first need to identify 
the part of your ChemDraw document that you 
want to publish: 

• Select the objects(s) to publish using the 
Selection tool. 

To specify where to create the edition file 
containing a picture of the selected objects: 

• From the Edit menu, choose Create Publisher 

The Create Publisher dialog box appears where you 
can specify the name of the edition file, and the 
folder and disk where you want to place the file. 
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Figure 13-2 Create Publisher dialog box 
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The Create Publisher dialog box is the same as the 
Save File dialog box with the addition of a Preview 
section on the left side. A picture of the portion of 
the document that you are publishing appears in 
the Preview section. 

• Type a name for the edition file, and choose a 
folder to save it in. 

« Click the Publish button. 

The Create Publisher dialog box disappears. The 
object you selected is enclosed in a gray rectangle 
called a Publisher border. 

Fi gure 13-3 A cyclohexane structure enclosed in a 
publisher border 




The enure area contained within the borders of the 
publisher is included in the edition file. Any object 
or part of an object that is inside the borders of the 
publisher will appear in any document that 
subscribes to the edition file. The publisher border 
is an object; and so it can be selected, moved and 
resized independent of its contents, using the 
Selection tool. 

To resize a publisher border without changing its 
height to width ratio: 

• Select the publisher border by clicking with the 
Selection tool. 

• Drag the resize handle on the Resize handle. 



To resize a publisher border in the X or Y direction 
only: 

• Hold down the Command key and drag the Resize 
handle. 

When the edition file is updated, the two carbons of 
the cyclopentane ring will appear in any document 
that subscribes to the edition file. 

Publisher borders appear only on the screen. They 
are not printed. 

To hide the Publisher borders: 

• From the Edit menu, choose Show Borders. 

The checkmark disappears as well as the publisher 
border. 

Subscribing to an Edition File 

To subscribe to the contents of an edition file: 

• From the Edit menu, choose Subscribe To. 

The Subscribe To dialog box appears where you 
can select the edition file to which you want to 
subscribe. 

Figure 13-4 Subscribe To dialog box 
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The Subscribe To dialog box is the same as the 
Open File dialog box with the addition of a 
Preview section on the left side. 

• From the directory listing, select the edition file 
you want to subscribe to. 

A picture of the contents of the edition file appears 
in the Preview section. 

• Click the Subscribe button. 
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The Subscribe To dialog box disappears. The most 
recent edition appears in the document window 
enclosed in a gray rectangle called a Subscriber 
border. 

A subscriber is an object that can be selected, 
moved and resized using the Selection tool. If you 
resize a subscriber, each time an edition file is 
updated the contents will appear resized. The 
Subscriber border appears only on the screen. It is 
not printed. 

To hide the Subscriber borders: 

♦ From the Edit menu, choose Show Borders. 

The checkmark disappears as well as the subscriber 
border. 



Publisher Options 

You can use the Publisher Options command to 
specify when an edition file is updated with 
changes made to the publisher and to display other 
information about the edition file. 

To open Publisher Options: 

• Select a publisher by clicking the Publisher border 
using the Selection tool. 

• From the Edit menu, choose Publisher Options. 

or 

• Double-click the Publisher border. 

The Publisher Options dialog box appears. 

Figure 13-5 Publisher Options dialog box 
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Publisher to 

To display a pop-up menu listing the location of the 
edition file linked to the publisher: 

• Point to the Publisher to pop-up menu and hold 
down the mouse button. 

Send Editions 

You can specify when a publisher sends a new 
edition to an edition file by setting options within 
the Send Editions section. In ChemDraw, each time a 
publisher updates an edition file, the edition file 
contains the most up-to-date picture of the objectfs) 
contained within the publisher border. 

To update an edition file automatically each time 
the document is saved: 

• Select the On Save radio button. 

By using this option you do not need to remember 
to send updates every time you make changes to 
objects contained within the Publisher border. 

To have more control over which revisions of the 
publisher will be sent to the edition file: 

• Select the Manually radio button. 

To update the edition file when the Manually radio 
button is selected: 

• Click the Send Edition Now button. 

The Latest Edition is the last date and time the 
edition file for the publisher was updated. When 
the Manually radio button is selected, the Last 
Change appears below the Latest Edition time and 
refers to the last date and time that changes were 
saved in the edition file. 

Cancel Publisher 

To delete a publisher and its corresponding edition 

• Click the Cancel Publisher button. 
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An alert appears asking you if you are sure that 
you want to remove the selected publisher. When 
you cancel a publisher, the publisher border around 
the picture is removed from the document. The 
edition file is deleted when the document is saved. 



Subscriber Options 

You can use the Subscriber Options command to 
specify when a subscriber is updated with the 
contents of the edition file. 

• Click the Subscriber border using the Selection 
tool. 

• From the Edit menu, choose Subscriber Options. 

• Or, double-click the Subscriber border. 

The Subscriber Options dialog box appears. 

Figure 13-6 Subscriber Options dialog box 
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Subscriber to 

To display a pop-up menu showing the location of 
the edition file linked to the subscriber: 

• Point to the Subscriber to pop-up menu and hold 
down the mouse button. 

Get Editions 

You can specify when a subscriber receives the 
updated edition by setting the options within the 
Get Editions section. 

To update the subscriber automatically each time 
the document is opened and each time the edition 
file is updated: 

* Select the Automatically radio button. 



To specify each time the subscriber will be updated 
with the most recent version of the edition file: 

• Select the Manually radio button. 

To update the subscriber when the Manually radio 
button is selected: 

• Click the Get Edition Now button. 

The Latest Edition Time is the last date and time 
that the edition file for the selected subscriber was 
updated. When the Manually radio button is 
checked the Last Received time appears below the 
last edition time. The Last Received time is the date 
and time the contents of the edition file were used 
to update the subscriber. 

Open Publisher 

To open the document containing the publisher: 

• Click the Open Publisher button. 
Cancel Subscriber 

To break the connection between the selected 
subscriber and the edition file. 

• Click the Cancel Subscriber button. 

An alert appears asking you if you are sure that 
you want to remove the selected subscriber. When 
you break the connection, the subscriber will be 
removed, but the picture will remain in your 
document. 



The Edition File 

To display the contents of an edition file: 
• Select the edition tile icon in the Finder, 

Figure 13-7 Edition file icon 



• From the File menu, choose Open, or double-click 
the icon. 

A window appears containing a picture of the 
contents of the edition file. 
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Figure 13-8 Window containing contents of edition 
file 
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| NOTE: The word in the lower left corner refers to 
| the type of information contained within the 
1 edition file, in this instance it is PICT. 

Open Publisher 

To open the document containing the publisher 
linked to this edition file: 

• Click the Open Publisher button. 

Importing and Exporting 

There are two ways to transfer ChemDraw pictures 
to and from other applications: using different file 
formats, and using the Clipboard. File formats are 
useful for saving and opening the contents of a 
ChemDraw document for transfer to other 
chemistry, word processing and desktop 
publication applications on the same or a different 
computer. Example output files for chemistry file 
formats are shown in the on-line help file under the 
topic "Chemistry File Formats". The Clipboard, as 
discussed earlier, is useful for transferring part or 
all of the information within an active document 
window between applications on the same 
computer or a networked computer. In 
ChemDraw Pro, the Clipboard is extended for use in 
transferring information to other chemistry 
applications as SLN strings, SMILES strings and in 
ISIS format. 



Exporting via the Clipboard 

It is common to copy structures to the Clipboard for 
pasting into another chemistry application for 
further analysis or storage. To assist in the process, 
ChemDraw includes several formats on the 
Clipboard during a normal copying operation. 
Below are the supported by ChemDravfs Clipboard. 

ChemDraw 4.0 (*.cdx) 

ChemDraw 3.5 (*xhm) 

PICT (Macintosh only) 

WMF (*.wmf, Windows only) 

PostScript (Macintosh only with appropriate 
preferences turned on) 

ISIS/Sketch (SKC) 

MDL MolFile (when no arrow is in the 
selection) 

RXN File (when an arrow is in the selection) 
DARC Fl 

Each of these formats is briefly described in the 
next section under file formats. In addition, Chapter 
9, Drawing Query Structures includes some 
additional information as to what information is 
and is not copied. 

To export a file using the Clipboard: 

• Select the structure using the Selection tool. 

• From the Edit menu, choose Copy. 

The structure is copied to the Clipboard. For large 
structures you may see a status bar indicating the 
progress. 

In addition, you can choose one of several 
commands for created text string representations of 
selected structures that are copied to the Clipboard. 
These include SMILES and SLN strings. 

Creating SMILES Strings 

A SMILES string is a way of describing a chemical 
structure in a line of text, similar to the Wiswesser 
Line Notation used many years ago. Several 
software packages use SMILES strings as a compact 
means of entering and storing chemical structure 
information. 1 



166 



Chapter 13, Sharing Information 



For example, to create the SMILES string for the 
following structure: 

• Select the structure using the Selection tool. 

• From the Copy As submenu In the Edit menu, 
choose SMILES. 

The SMILES string corresponding to the 

rra ns-2-anuno-cyclohexanol molecule is transferred 

to the Clipboard. 

To display the SMILES String: 

• Switch to the Program Manager or File Manager 
and start the Clipboard Viewer. 

Figure 13-9 Converting a structure into a SMILES 
strings 




structure 



N[C@@H]l[C@HKO)CCCCl 

SMILES string 

Once the SMILES string is on the Clipboard, you 
can transfer it to another application that can 
interpret and manipulate SMILES strings. 

If you select more than one structure in ChemDraw, 
and choose Copy SMILES from the Edit menu, the 
SMILES string for each structure will be copied to 
the Clipboard and separated from the previous 
SMILES string by a period. 



Figure 13-10 Converting two structures into 
SMILES strings 





V NH 2 


^^""OH HQT^ 


J 


structures 



N[C@@H]1[C@H](0)CCCC1.0C2=CC=C(N)C=C2 



. SMILES string 

SMILES supports an alternate notation for aromatic 
structures using lowercase letters. ChemDraw will 
generate this type of SMILES string for any 
structure drawn with explicit aromatic bonds, 
either by using the Aromatic bond type in the Atom 
Properties dialog or by placing a circle within any 
ring structure 



Figure 13-11 Alternative notation for aromatic 
structures 







^NH 2 


HO^ 






structures 



NCl-CC=C(C=Cl)O.Nc2ccc(0)cc2 
SMILES string 
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iHH Paste SMILES via Clipboard 

If you have a SMILES string, a way of describing a 
chemical structure in a line of text, then you can 
automatically convert that text string into a 
ChemDraw structure. 

• Select the SMILES string using the Text tool. 

• From the Edit menu, choose Copy. 

• From the Paste Special submenu in the Edit menu 
choose SMILES. 

Your SMILES string is drawn as a structure. 

| NOTE: Paste SMILES uses the same routines as 
the Clean Up structure command. For more 
I information about this command see "Structure 
1 Clean Up". 



mm 



Creating SLN Strings 



Similar to creating a SMILES string, you can copy < 
ChemDraw structure to the Clipboard as an SLN 
string for export to a TRIPOS application. 

• Select a structure. 

• From the Copy As submenu in the Edit menu, 
choose SLN. 

The Structure is copy to the clipboard as an SLN 
String. 

Figure 13-12 Cyclohexane structure and the 
resulting SLN string on the Clipboard 




C[1]H2CH2CH2CH2CH2CH2@1 



SLN string 



Exporting and Importing using 
File Formats 

Many applications can use the information 
contained within a ChemDraw document that has 
been saved in one of the other file formats provided 
with ChemDraw or ChemDraw Pro. File formats are 
available in a pop-up menu (drop-down list) at the 
bottom of the Open and Save dialog boxes. This 
section briefly discusses the formats that are 
available. 

To export a file: 

• From the File menu, choose Save As. 

In the Save As dialog that appears do the following: 

• Type a name for the file and choose a location in 
which to save it 

• Select a file format from the bottom of the dialog 
box. 

• Click the OK (Windows) or Save button 
(Macintosh). 

A copy of the current document is saved in the 
format you specified. The current document 
remains unchanged. 

This remainder of this section briefly (in 
alphabetical order) discusses the formats that are 
available. 

NOTE: Some file formats do not support atom 
J labels that contain nicknames (Me, Ph) or 
structural fragments (CH2CH2CH3, COOH). 
j When saving in these formats, ChemDraw 
i automatically expands all atom labels (see 
j "Expand Label' in Chapter 8, Advanced 
Drawing Techniques, for more information) and 
j saves the file using the expanded form. The 
I following formats are affected in this way: 
Connection Table 
DARCF1 
DARCF1 Query 
MDL MolFile 
MSlMolFile 
ISIS RXN 
SMD 
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CD Template (*.ctp, *.ctr) 

The CD Template file format is used for saving 
template documents that will appear in the 
template pop-up menu (when stored in the 
cdjtems directory (Windows) or the ChemDraw 
Folder (Macintosh)). 

ChemDraw (*.cdx) 

The ChemDraw file format is the native format for 
ChemDraw version 4.0. This is a public tagged file 
format that stores information about a ChemDraw 
structure in a series of data blocks. This format is 
designed to be easily generated and interpreted by 
other programs. This format accurately stores 
anything that can be drawn in ChemDraw. 

I NOTE: Imported pictures saved within a 
ChemDraw version 4,0 file created using 
ChemDraw for Macintosh will be lost when the 
file is opened using ChemDraw for Windows, 
H However, all ChemDraw specific information is 
preserved. Imported pictures include any 
graphics pasted into a ChemDraw document 
| from another Macintosh application. The same 
applies for Windows to Macintosh conversion. 



!NOTE: When you save a ChemDraw version 4.0 
file in one of these formats, all features specific to 
version 4.0 are lost. For instance, color, dative 
bonds and shaded orbitals will not be saved. 

ChemDraw Stationery/Style Sheet (*.cds) 

ChemDraw Stationery file format is used for saving 
document settings and other objects. See the section 
titled "Saving Customized Settings" in Chapter 1, 
ChemDraw Basics, for more information. 

Connection Table (\ct) 

The Connection Table file format is a simple format 
that saves a list of atom connectivities in terms of 
an element, serial number, X and Y coordinates, 
bond order and bond type. This is a common 
format used for exchanging information between 
many chemistry applications. 

HUH DARC-F1 Format \f1d (Export only) 

The native file format for storing structures in the 
Questel DARC system. 



ChemDraw 3.5 (*.chm) 

ChemDraw 3.5 file format are used for saving or 
opening ChemDraw documents using the version 
3.5.x of ChemDraw. These documents can also be 
opened in versions 3.0, 3.0.1, 3.0.2, and 3.1 of 
ChemDraw as long as atom properties are not used 
in the files. 

INOTE: When you save a ChemDraw version 4.0 
file in one of these formats, all features specific to 
version 4.0 are lost For instance, multi-attached 
atom labels, variable attachment points, and 
multicenter bonds will not be saved. 

ChemDraw 2.0 and ChemDraw 2.1 (*.chm) 

ChemDraw 2.0 and ChemDraw 2.1 file formats are 
used for saving or opening ChemDraw documents 
using the version 2.x file format of ChemDraw for 
Macintosh. 



jaiBR01 D ARC-Fi Query *f1q (Export only) 

The native file format for storing queries in the 
Questel DARC system. 

Encapsulated PostScript (Text) (Macintosh) 
PostScript, *.eps (Windows) 
(both Export only) 

Encapsulated PostScript (Text) files, also referred to 
as EPS (Text), are ASCII text files containing the 
scalable PostScript representation of a ChemDraw 
picture that can be opened using other platforms 
and applications and platforms. No preview is 
included in this type of EPS file. Thus, programs 
that do not support the display of raw PostScript 
can only print, not view an image on screen. 

EPS files are commonly used for sharing ChemDraw 
pictures with desktop publishing applications such 
as Adobe PageMaker and QuarkXPress. 
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All colors are saved in the EPS file except for the 
Background color. 

I NOTE: To save an EPS file with a colored 
background, created a large colored rectangle and 
choose Send to Back before saving the file. 

Encapsulated PostScript (Macintosh) 

Encapsulated PostScript (Macintosh) files, also 
referred to as EPS (Mac) files, contain both the 
scaleable PostScript representation and the 
QuickDraw representation of a ChemDraw picture 
that other Macintosh applications can translate and 
view. ChemDraw pictures saved in EPS (Mac) file 
format can be opened by various illustration, 
desktop publishing and desktop presentation 
software packages on the Macintosh. 

EPS (Mac) files created by earlier versions of 
ChemDraw can be opened by ChemDraw version 4.0. 

All colors are saved in the EPS file except for the 
Background color. 

I NOTE: To save an EPS file with a colored 
background, created a large colored rectangle and 
choose Send to Back before saving the file. 

GIF Image *.gif (Export only) 

You can save your ChemDraw document in the 
graphics interface format, GIF. This file format is 
useful for working with the hypertext markup 
language (HTML) used in displaying information 
on the World Wide Web. A GIF image can be 
displayed directly on a Web page rather than 
having to download the picture for viewing in a 
Helper application. 

ChemDraw always saves GIF files according to the 
89a specifications with transparent backgrounds. 



iil 



ISIS/SKC and ISIS/TGF 



In addition to Clipboard compatibility, you can also 
save a ChemDraw document in an ISIS file format 
for export to an ISIS application, or import a file 
created by an ISIS application into ChemDraw. 
ChemDraw Pro provides two File format* 
ISIS /Sketch (*.skc) for saving files as a binary 
sketch file for transfer to another ISIS application 
running under Windows or Macintosh (this is the 
format used on the Clipboard as well); ISIS/TGF 
( .tgf) for saving as an ASCII text file (a 
Transportable Graphics File) for transfer to ISIS 
applications on other platforms. 

| NOTE: When transferring between ChemDraw 
and ISIS/Draw, if information in a file or on the 
J Clipboard contains only non-bond, unsupported 
I objects, the information is imported as a WMF 

(metafile) or PICT graphic. However, if a 
j supported object, such as a bond, is also in the file 
1 or on the Clipboard, then only the supported 
i object appears. 

NOTE: Object types in ISIS not supported in 
ChemDraw, such as polygons, are not 
transferred. Object types in ChemDraw not 
supported in ISIS are not transferred. However, 
in some cases, such as different arrow types, the 
arrow is converted to the most similar form. If 
text in an ISIS Superatom matches a Nickname 
in ChemDraw it is represented in ChemDraw 
using the Nickname. If the text does not match a 
Nickname you are alerted and asked to either 
copy the Superatom as a label without any 
chemical significance, or to expand the 
Superatom and paste it as a structure. See 
"Nicknames" in Chapter 8, Advanced Drawing 
Techniques. 

Ill§j ISIS/Reactions (*.rxn) 

The ISIS /Reactions format, also referred to as RXN 
is an MDL-developed format for storing chemical 
reaction information, used by the ISIS family of 
products among others. 
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NOTE: To determine which molecules in a 
reaction are reactants and which are products, 
ChemDraw uses the point of the reaction arrow 
as the dividing line. Molecules whose centers are 
behind the tip of the arrow are considered 
reactants, and all remaining molecules are 
products. The reaction arrow can be at any 
orientation, i.e., it does not have to be parallel to 
the x-axis. If a reaction contains multiple arrows, 
then the largest arrow is used as the 
reaction arrow. 



NOTE: ChemDraw version 4.0 uses the file 
extension " .msm" for Molecular Simulations 
MolFiles rather than the standard ".mol", used 
by Molecular Simulation, Inc. ChemDraw 
recognizes files with the ".mol" file extension as 
MDL MolFiles. In addition, the extension ".msi 
" used in earlier versions of ChemDraw is no 
longer recognized in ChemDraw 4.0. To open 
Molecular Simulations MolFiles that have a 
".mol" or ".msi " extension you must first 
change the extension to ".msm". 



Figure 13-13 A reaction scheme 



Products 



r 



Reactants 



I NOTE: ChemDraw will only recognize 
structures. Symbols, such as "+", will be 
\ ignored. 



MDL MolFile (\mol) 



Molecular Design Limited MolFile (MDL MolFile) 
file format is used by several other Windows, 
Macintosh and UNIX chemical databases and 
drawing applications such as ISIS /Draw™, 
ISIS /Base™, MACCS™, and REACCS™. There are 
two MDL MolFile formats provided in 
ChemDraw Pro: MDL MolFile (Text) and MDL 
MolFile (Mac). MDL MolFile files are ASCII text 
files that can be created or edited in common word 
processing applications or text editors. 

BjRRGl Molecular Simulations MolFile 
(\msm) 

Molecular Simulations MolFile format is an ASCII 
text file used by applications such as ChemNote™, 
You can save a ChemDraw Pro document in 
Molecular Simulations MolFile format for export to 
one of these applications. 



PICT (Macintosh) 

PICT files contain a QuickDraw representation of a 
ChemDraw picture that can be used by various 
drawing applications. You can save a ChemDraw 
document in the PICT format so it can be opened 
by one of these other applications. The PICT file 
format contains ChemDraw structural information. 
PICT files created by ChemDraw version 4.0 or 
earlier can be reopened and edited by ChemDraw 
version 4.0. PICT files created by ChemDraw 4.0 can 
be edited by ChemDraw 3.x, but not by earlier 
versions of ChemDraw. 

All colors are saved in the PICT file except for the 
Background color. 

PICT scaled 4X (Macintosh) 

PICT scaled 4x files are the same as PICT files, 
except that the drawing is four times larger. When 
these larger files are placed into certain other 
applications and shrunk back down to % size, they 
may provide higher quality output than regular 
PICT files. 

Standard Molecular Data (SMD) file format, version 
4.3, is an ASCII text file commonly used by 
programs that search Chemical Abstracts Databases 
such as STN Express™. You can save your 
ChemDraw document in SMD format and use the 
file for searching in a Chemical Abstracts database. 
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Template Style Sheet (\cts) 

The Template Style Sheet file format is used for 
saving document settings and row and column 
characteristics for creating ChemDraw Template 
documents. 



Windows Metafile (Windows Only) (*.wmf) 

The Windows Metafile file format saves the GDI 
representation of a ChemDraw picture. Using the 
WMF file format you can transfer ChemDraw 
pictures to other applications, such as Word for 
Window, that support that WMF file format on the 
same or different computers rather than using the 
CUpboard. The WMF file format contains 
ChemDraw structural information. WMF files 
created by ChemDraw version 4.0 or earlier can be 
reopened and edited by ChemDraw version 4.0 
WMF files created by ChemDraw 4.0 can be edited 
by ChemDraw 3.x. 
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Appendix A, The 

Chemistry of 

C hem Draw 

As you work, ChemDraw automatically converts 
your various lines, characters, and other symbols 
into chemically meaningful figures. Normally, 
much of this work is silent, but you can choose to 
view this chemical data using the Check Structure, 
Analyze Structure, and Expand Atom Labels 
commands. ChemDraw also uses this chemical data 
when exporting to file formats that support only a 
subset of the notations that ChemDraw does. 

This appendix illustrates how ChemDraw uses its 
chemical intelligence to interpret what you have 
drawru It also shows some of the ways you can 
help ChemDraw better understand what you mean. 
Also discussed are a few cases where ChemDraw 
might not understand what you think is a perfectly 
reasonable diagram. 

IS ALL OF THIS REALLY 
NECESSARY? 

In a word, no. ChemDraw was designed as a tool to 
aid in chemical communication, but it is a tool only. 
Walk up to any chemist and say "benzene," and 
both of you will immediately understand what 
substance is being discussed. Similarly will you be 
understood if you draw a six-membered ring of 
alternating single and double bonds, regardless of 
the size, color, orientation, or thickness of the ring 
itself — and regardless of what ChemDraw thinks 
about it. 



Still, just because it is not necessary does not mean 
it is not useful. If you're investigating organic acids, 
a compound with the structural formula CH3COO 
would most probably represent acetic acid; present 
the same formula in a paper on transition metal 
chemistry, and you might be describing a novel 
methylated cobalt oxide. If you had asked 
ChemDraw what it thought beforehand, you would 
have received a message reporting a valence error, 
and you might have been prompted either to add a 
negative charge or to change the capitalization. 

In this way ChemDraw 1 r s chemical intelligence can 
be used as a sophisticated "spelling" checker for 
chemical compounds. 

It is important to remember that chemists are 
generally a whole lot smarter than computers. Most 
chemists would understand AcOo-C 6 H 4 COOH 
immediately, whether or not they recognized it as 
aspirin. Most computer programs, however, require 
what is known as a "complete connection table," in 
this case a collection of 21 atoms connected by 5 
double bonds and 16 single bonds in a specific 
pattern. With its chemical intelligence, ChemDraw 
can take what makes sense to you as a chemist, and 
convert it into what makes sense to another 
application. 

There are conventions, and there are 
conventions... 

Unfortunately, making sense is only half the battle 
when searching chemical databases. Most 
databases require not only that you draw a 
structure in a way that makes sense, but that you 
draw it in the way that they expect Consider 
ferrocene, which is represented in at least four 
different ways in major databases: 
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Figure A-1 Ferrocene 




Fe 




Merck Index 




Aldrich 



o-o 

and 3 other isomers 



Beilstein 




MDLACD 



A successful search in one database might produce 
absolutely no hits in another. When in doubt, 
consult the documentation for your database, and 
see if it offers any clues to the conventions used. 

But that's not what I meann 

ChemDraw can offer only suggestions, and when it 
comes down to it, ChemDraw' s suggestions don't 
matter. If you and your audience both understand 
what you are trying to depict, then you should 
rightly ignore ChemDrow's complaints. In many 
cases you can silence ChemDraw permanently by 
teaching it to understand the notation you're using. 
For more information, see "Nicknames" in Chapter 
8, Advanced Drawing Techniques. 



Chemistry In ChemDraw 

The remainder of this chapter focuses on the 
chemical conventions understood by ChemDraw. 

Bonds 

Table A-1 Types of bonds 



IIIIIIIMfll 
Mil! 




Single bond, unspecified 
stereochemistry. 

Single bond, "down" 
stereochemistry (into the 
plane of the paper, away 
from the viewer), from the 
first drawn atom to the 
second drawn atom. 

Single bond, "up" 
stereochemistry (out of the 
plane of the paper, toward 
the viewer), from the first 
drawn atom to the second 
drawn atom. 

Single bond, mixture of 
"up" and "down" 
stereochemistries in some 
unspecified proportion. 

Dative bond. Often used to 
indicate polar bonds in N- 
oxides, for example. 

Double bond, with 

cisi trans stereochemistry as 

drawn. 

Double bond, with 

cisi trans stereochemistry 

unknown. 

Tautomeric bond, either 
single or double according 
to rules of tautomerism. 

Aromatic bond, part of a 
delocalized resonance 
system. 

Triple bond. 
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In addition, a single bond near a closed circle will 
be recognized as aromatic: 



Figure A-2 




Atom Labels 

A simple atom label may contain any of the 
following: 

Table A-2 Types of atom labels 

CI A single 

element. 




When analyzing an atom label, ChemDrcrw generally 
starts at the left and continues to the right, applying 
standard rules of valence to determine which atoms 
are bound to which. The exception is with an atom 
label in Automatic alignment on the left side of a 
compound. This sort of atom label is displayed 
"backwards" (H 3 CO instead OCH 3 ) and is therefore 
parsed from right to left. Standard valences for each 
atom are defined in the Isotopes Table (Macintosh) 
or isotopes.txt (Windows). 

By definition, a "simple" atom label has all bonds 
attached to the first (or last) character. A multi- 
attached atom label has bonds connected to more 
than one character, or has all of its bonds attached 
to a specific character in the middle of the atom 
label. Multi-attached atom labels are always parsed 
from beginning to end, but again the beginning 
might be on the right if the atom label was in 
Automatic style and on the left side of the original 
structure: 

Table A-3 Types of multi-attached atom labels 

° A multi-attached 
II label that is parsed 
CH2CCH3 f rom left to right. 



"CH 3 



An element 
and some 
number of 
hydrogens. 




A nickname. 



-C(OCH 3 )3 
-0(CH 2 ) 4 CH 3 



Repeating 
units within 
parentheses. 



■ CH 2 COOC(OPh) 3 A series of any 
combination of 
the above. 



o 

II 

H3OCH2C- 



-(CH 2 ) 4 OH 
-CH^CH2)30H 



-(CH 2 >* 

-CH2(CH2) 2 CH 2 - 



A multi-attached 
label that is parsed 
from right to left. 

A bond attached to 
the open parenthesis 
of a repeating group 
is treated as if bonded 
to the first of those 
groups. 

A bond attached to 
the close parenthesis 
or repeat count of a 
repeating group is 
treated as if bonded 
to the last of those 
groups. 
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Chemically-significant Text 

Often it is simpler to write a chemical formula like 
MeOH or H 2 0 than it is to draw out an entire 
atoms-and-bonds structure. ChemDraw will 
correctly interpret any unambiguous structural 
formula. In this way, CH 3 COCH 2 CH 3 is recognized 
as methyl ethyl ketone; MeOH is recognized as 
methanol. On the other hand, QH might mean 
benzene, or it might mean one of over 200 other 
isomers. QH« is not recognized by ChemDraw, and 
will generate an error message if you try to analyze 
it. Generally, empirical formulas (QH and H 2 S0 4 ) 
are not recognized, but structural formulas 
(CH3CH3 and HOS0 2 OH) are. 

Chemically-significant text must be entirely in 
Formula or (for isotopes and charges) Superscript 
style. ChemDraw will not recognize a chemical 
formula embedded within a larger block of text. 

Table A-4 Examples of chemically-significant text 

If you draw a bond, add an 
NH4+ atom label, then delete the 
bond, you have a chemically 
meaningful text block whose 
font, size, and style match 
other atom labels. 



Table A-5 Examples of charges 



H 2 0 



If you create a caption with 
the text tool and set it to 
Formula style, you have a 
chemically meaningful text 
block whose font, size, and 
style match other captions. 



Charges 

Charges may be created as part of a textual atom 
label or with the appropriate symbol from the 
Chemical Symbols Palette. Charges are always 
assigned to a specific element in the atom label, 
whose acceptable valences become those of the 
similar isoelectronic neutral element. 



-O- 



-+NH, 



A charge following an 
element is assigned to that 
element. 



A charge that does not 
ri follow an element is 

\< assigned to the next 

— (N+)H 3 element 



-NH 3 + 
-(N+)H 3 



-C0 2 - 
-CO(O-) 



■NH, 



-Fe++ 



-Fe 



2+ 



+2 



— Fe 
© 

-NH 3 
— (N+)H 3 



Charges that follow a 
monovalent element with a 
repeat count are assigned 
to the element before that 
element. 

Charges that follow other 
repeating units are 
distributed among those 
units. 



Charges may be 
superscripted. 

Multiple charges are 
recognized appropriately. 

Charges may have repeat 
counts as long as both the 
charge and the repeat count 
are superscripted. 

A "floating" charge placed 
with the Chemical Symbols 
Tool is assigned to the 
nearest atom. (If no atom is 
within the distance set as 
the Fixed Length, the 
charge is ignored and not 
assigned to any atom). 
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Isotopes 

By default, ChemDraw will correctly recognize all 
isotopes in the full Table of the Elements; this data 
has been provided by CRC Press, Inc 2 . Isotopes are 
defined in the Isotopes Table (Macintosh) or 
isotopes.txt (Windows). In the extremely unlikely 
event that you need to modify add new isotopes, 
this file can be edited with any text editor. 

Table A-6 Examples of isotopes 



^aure A-3 Examples of radicals 



.35, 



CI 



Isotope numbers are 
indicated by a super- 
scripted number 
before the element 
symbol. 

■CH? 13 CO0H Isotopes can be 

included anywhere 
that regular elements 



can. 



D 3 C OD 



Deuterium and 
Tritium can be 
indicated by their 
one-letter symbols. 







\ 


Ph 













H-Dot/H-Dash 

H-Dot and H-Dash symbols from the Chemical 
Symbols Palette indicate the stereochemistry of a 
single hydrogen atom. These symbols are most 
commonly used in fused systems. 



Examples of H-Dot/H-Dash 




Radicals 

Radicals are indicated with the appropriate symbol 
from the Chemical Symbols Palette. As with 
charges, they are assigned to the nearest atom. 
Radicals always occupy one free valence, in 
addition to any charge effects. 



2 Adapted from the Table of Isotopes data, in the CRC 
Handbook of Chemistry and Physics, 77th Ed,, Lide, 
D.R., Editor-in-Chief, CRC Press, Boca Raton, 
Florida, ©1996. With permission. 



Complexes 

Compounds with electron pairs can act as Lewis 
bases, bonding with Lewis acids that are electron- 
deficient. Similar behavior can be seen between 
lone pairs and metals. 

The best representation of these types of interaction 
is with a dative bond from the electron-pair donor to 
the acceptor. With a plain bond instead of the 
dative one, ChemDraw would report a valence error. 
The dative bond more accurately represents the 
electron donation. 

Complexes may also be represented with explicit 
lone pairs and without any bonds at all. 
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If you do use a plain bond to indicate a complex, 
you may wish to set Abnormal Valence to Allowed 
in the Atom Properties dialog. 

Table A-7 Examples of complexes 



F B ^__ NH 




Boron 
trifluoride- 
ammonia 
complex. 

Boron 
trifluoride- 
acetic acid 
complex. 

Heme, a 
compound 
with two 
formal 

covalent bonds 
and two formal 
donor-acceptor 
pairs. 



Another 
representation 
of heme. 



Multi-center Attachments 

Multi-center attachments are meaningful only 
when created using the Add Multi-Center 
Attachment command from the File Menu. This 
command creates a pseudo-atom that is 
disregarded during chemical calculations, but still 
allows you to create diagrams that look meaningful 
to the experienced chemist. 



Table A-8 Examples of multi-center attachments 



M 



T} 3 or rc-Allyl 
complex. 




Ferrocene, a n- 
Aryl complex. 



Cp 2 TiCl 2 , 
another rc-Aryi 
complex. 



Mn 



Tl-CftMntCO^ 




Stereochemical Flags 

While the chirality of a specific stereocenter can be 
indicated with the appropriate wedged, hashed, or 
plain bond, sometimes it is useful to indicate the 
relative stereochemistry of a molecule as a whole, 
considering the relationship between all 
stereocenters. Stereochemical flags apply to the 
nearest structure; if no structure is within the 
distance specified by the Fixed Length value, the 
stereochemical flag is not assigned to any structure. 
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Table A-9 Examples of stereochemical flags 



Table A-10 Examples of analysis messages 






The Absolute 
flag indicates 
the exact 
stereoisomer as 
drawn. 



The Relative 
flag indicates 
the exact 
stereoisomer as 
drawn, or its 
enantiomer. 



The Racemic 
flag indicates a 
mixture of the 
exact 

stereoisomer as 
drawn and its 
enantiomer. 



Query Properties 

By their nature, query properties do not represent 
actual chemical features, but rather describe broad 
classes or groups of features. For information on 
using query properties, see Chapter S, Drawing 
Query Structures. 

Analysis Messages 

Occasionally, ChemDraw may be unable to analyze 
your structure fully for one reason or another. 
There are two general types of messages: status 
messages that report a problem that might not 
affect the final analysis, and critical messages that 
probably will. 



There are too Displayed for every unlabeled 
many bonds to atom with more than 4 filled 
this unlabeled valences. Filled valences include 
Carbon. sum of bond orders, charge, 

radicals, and free sites. Aromatic 
bonds count 1.5 each, rounded 
down unless it is the only bond 
to the atom. Charge is signed 
and includes charge implied by 
dative bonds. The Substituents 
query property treats Free Sites, 
Up to and Exactly the same 
way, that is, an atom with 2 
explicit bonds and 
"Substituents: Up To 3" or 
"Substituents: Exactly 3" or 
"Substituents: Free Sites 1" has 
three filled valences. 

An atom in this Displayed in a variety of cases 
label has an where ChemDraw cannot find a 

invalid valence, place to put a bond or cannot 
find a bond to put on an atom. 
Valid valences for each element 
are listed in the Isotopes Table 
(Macintosh) or isotopes.txt 
(Windows). 

ChemDraw Displayed when ChemDraw 

can't interpret finds text that it cannot identify 
this label, as an element, nickname, 

generic nickname, or alternative 

group name. 

Parentheses Displayed when parentheses 

don't match. cannot be matched into nested 
open-close pairs. 

This label has Displayed when a plus and 
conflicting or minus charge have been 
unassignable assigned to the same element, 
charges. charges have been assigned in 

more than one way, or a charge 
has been assigned to a 
nickname, generic nickname, or 
Alternative Group name. 
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Table A10 Examples of analysis messages 
(continued) 



An unknown 
error occurred 
in the label 
interpreter. 



Odd-membered 
heteroaromatic 
rings must be 
drawn with 
explicit double 
bonds. 

Formula cannot 
be computed 
for queries. 



Text not in 
Formula style 
won't be 
interpreted. 



This named 
alternative 
group contains 
no attachment 
point. 



You should never see this 
message. If you do, please 
contact CambridgeSoft 
Technical Support with 
information on the label that 
produced it See Appendix C, 
Technical Support, for more 
information. 

Displayed for every circle in an 
odd-sized ring. This is a status 
message only; analysis will 
continue but may produce 
inaccurate results. 

Displayed for every label that 
contains a generic nickname, an 
element list or an alternative 
group. This is a status message 
only; analysis will continue as if 
the problematic label were not 
selected. 

Displayed for the first caption 
that is not an atom label or 
Alternative Group name, and 
which contains any text not in 
Formula, Subscript or 
Superscript style. This is a status 
message only, and will appear 
only once regardless of how 
many captions are in the 
selection. 

Displayed for any structure 
within an Alternative Group 
Box where the structure lacks an 
attachment point. This is a 
status message only. 



This named 
alternative 
group contains 
fragments with 
inconsistent 
valences. 



This named 
alternative 
group contains 
no fragment. 

Part of a 
molecule is 
outside of the 
alternative 
group 
definition. 



Displayed for any Alternative 
Group Box whose contained 
structures have varying 
numbers of attachment points. 
Since all structures within an 
Alternative Group Box are to be 
used interchangeably, they must 
have the same number of 
attachments. This is a status 
message only. 

Displayed for any Alternative 
Group Box that is empty. This is 
a status message only. 

Displayed for any Alternative 
Group Box whose border 
crosses part of a structure. This 
is a status message only. 
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Appendix B, 
Specifying Paths 

This appendix describes the path information 
necessary to locate the cd_items directory under 
Windows or the ChemDraw Folder on the 
Macintosh. 

Windows 

Normally, the cd_Jtems directory is in the same 
directory as die ChemDraw application and die path 
is automatically set. However, if you want the 
cd jtems folder to reside in a different directory, 
you must specify the path in the chemdraw.ini file. 

When the path is not specified properly, ChemDraw 
displays an error message and quits. 

To change the path in the chemdraw.ini file if you 
are using Windows: 

• Open the chemdraw.ini file using a text editor, 
such as the Windows Notepad application found 
in the Accessories program group. 

I NOTE: You should always create a backup of the 
chemdraw.ini file before you make any edits. Use 
the backup file if for any reason the edited file 
does not work properly. 

Normally, the chemdraw.ini file is located within 
your Windows directory. 

The following is an example of the text that 
appears: 

cd_items_PATH=C: \ CHEMDRAW\cd_items 
WindowPosition=10, 10, 712, 561 
PalettePostion=14,52 

The path information for the cd_items directory is 
specified in the line beginning with 
"cd_items_PATH=". If this line doesn't exist, you 
should create it, otherwise ChemDraw looks for the 
cd_items directory in your local directory. 



To specify the path (Information within the 
chemdraw.ini file isn't case sensitive): 

• Type the path after "cd_items_PATH=" 

For example, if the cd_items directory is located 
within a directory called "users" on drive C, type: 

• c:\users\cd_jtems 

The complete line would read 
"cd_items_PATH=c: \ users \ cd_items" 

After specifying the path: 

• Save the changes and close the chemdraw.ini file. 

To implement the changes: 

• Exit and restart ChemDraw. 

Macintosh 

When ChemDraw 4.0 is installed the ChemDraw 
Folder is placed in the same folder as the 
application. However, if you are using ChemDraw 
from a file server and you want to have your own 
ChemDraw folder, place the ChemDraw folder in 
the Preferences folder in your System folder. 
ChemDraw will always look for the ChemDraw 
folder in the Preferences folder first, followed by 
the application folder second. 
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Appendix C, 
Technical Support 

CambridgeSoft Corporation (CS) provides technical 
support to all registered users of this software 
through the World Wide Web (WWW), and 
through our Technical Support department. 

Our Technical Support pages on the WWW contain 
answers to frequently asked questions (FAQs), in 
addition to some general information about our 
software. You can access our Technical Support 
page using the following address: 

http://www.carnsoft.com/ support/ 

If you don't find the answers you need on the 
WWW, please complete the following tasks before 
contacting the Customer Support Department 

Step 1: Check the Readme file for known 
limitations or conflicts. 

Step 2: Check the system requirements for the 
software at the beginning of this user' s guide. 

Step 3: Read the Troubleshooting section of this 
appendix and follow the possible resolution tactics 
outlined there. 

Step 4: If all your attempts to resolve a problem fail, 
fill out a copy of the CS Software Problem Report 
Form at the back of this user's guide. This form is 
also available on-line through our WWW Technical 
Support page. 

• Try to reproduce the problem before 
contacting us. If you can reproduce the 
problem, please record the exact steps that 
you took to do so. 

• Record the exact wording of any error 
messages that appear. 

• Finally, please record anything that you 
have tried to correct the problem. 



You can deliver your CS Software Problem Report 
Form to Technical Support by the following 
methods: 

Internet: support@camsoft.com 
CompuServe: 76070,615 
America On-line: CamSoft 
Fax: 617 491-7203 

Mail: 

CambridgeSoft Corporation 
ATTN: Technical Support 
875 Massachusetts Avenue 
Cambridge, MA 02139 USA 

Serial Numbers 

When contacting Technical Support, you must 
always provide your serial number. This serial 
number was on the outside of the original 
ChemDraw box, and is the number that you entered 
when you launched ChemDraw for the first time. If 
you have thrown away your box and lost your 
installation instructions, you can find the serial 
number in the following ways: 

Macintosh 

• With ChemDraw launched, choose About CS 
ChemDraw from the Apple menu. The serial 
number will appear at the bottom left of the 
about box. 

• In the Finder, single-click on the ChemDraw 
application icon and choose Get Info from the 
File menu. The serial number will be listed 
immediately after the version. 

Windows 

• With ChemDraw launched, choose About CS 
ChemDraw from the Help menu. The serial 
number will appear at the bottom left of the 
about box. 

• Open the chemdraw.ini file (in your Windows 
directory) using any text editor. The serial 
number will appear in the line starting 
"SERIAL_NO=". 
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Troubleshooting 

This section describes steps you can take that affect 
the overall performance of ChemDraw, as well as 
steps to follow if your computer crashes when 
using a CS software product. 

Launching 

If ChemDraw can't find the ChemDraw Folder 
(Macintosh) or cd_items directory (Windows) you 
will not be able to launch the program. See 
Appendix B, Specifying Paths for additional 
information about the appropriate location. 

Performance 

Below are some ways you can optimize the 
performance of ChemDraw: 

Step 1. Installing the non Power Macintosh version 
of a CS product on a Power Macintosh will likely 
decrease performance. 

Step 2 (Macintosh): Increase the total amount of 
memory that the application can use: 

• Select the ChemDraw application icon in the 
Finder when ChemDraw is not running. 

• From the Edit menu, choose Get Info. Increase the 
memory allocation in the Preferred size text box in 
the Memory Requirements section of the dialog 
box. 

Step 2 (Windows) In the "386 Enhanced" control 
panel (Windows 3.1, 3.1.1, and Windows for . 
Workgroups), the "System" control panel 
(Windows NT 3.5.1) or the "Performance" tab in 
the System control panel (Windows 95 or Windows 
NT 4.0), allocate more processor time to ChemDraw. 

Step 3: Install more physical RAM. The more you 
have, the less ChemDraw will have to access your 
hard disk to use Virtual Memory. 



Step 4 Increase the Virtual Memory (VM). Virtual 
memory extends RAM by allowing space on your 
hard disk to be used as RAM. However, the time 
for swapping between the application and the hard 
disk is slower than swapping with physical RAM. 
Here is where you can change VM: 

• Macintosh: Memory control panel, 

I NOTE: If you are running a PowerMacintosh, 
the optimum virtual memory setting is one MB 
greater than the physical RAM. Any changes - 
either by increasing the virtual memory or by 
turning it off altogether- will significantly lower 
performance. 

• Windows 3.1: 386 Enhanced control panel. 

• Windows 95 and Windows NT 4.0: 
Performance control panel. 

J » Windows NT 3.5.1: System control panel. 

System Crashes 

ChemDraw should never crash, but below are the 
steps you should go through to try to resolve issues 
that cause computer crashes while using a CS 
software product. 

Step 1: Restart your computer (Macintosh), or 
restart Windows. Next, try to reproduce the 
problem. If the problem does reoccur, keep reading. 

Step 2 (Macintosh): Restart your computer while 
holding the Shift key down to turn off all system 
extensions. Try to repeat the problem. 

If the problem no longer occurs, then you likely 
have an extension conflict You should determine 
which extension is causing the conflict, and then 
not have it load when using ChemDraw. To isolate 
an extension, disable half of your extensions using 
the Extension manager and test the problem again. 
Keep disabling half of your extensions until you 
find which extension(s) are causing the problem. 
Please inform Technical support which extensions) 
is / are causing the problem. 



184 



Appendix C, Technical Support 



Step 2 (Windows): The most common conflicts for 
Windows users concern Video Drivers, Printer 
Drivers and Win32s conflicts (if you are running 
under Windows 3.1, 3.11 or Windows for 
Workgroups). If you do end up needing to contact 
us, be sure to detenxiine what type of drivers you 
are using and the version of Win32s if you are 
using Windows 3.1. 

Video Driver related problems: If you, are 



be updated-contact the maker of the driver 
and obtain the most up-to-date driver. If you 
still have trouble contact us with the relevant 
details about the original driver and the 
resulting problem. 

Win32s related problems: For Windows 3.1, 
3.11 and Windows for Workgroups users, 
make sure you have the latest version of * 
Win32s. This can be downloaded from 
Microsoft's WWW or FTP sites. 

Step 3 (All): Try reinstalling the software. For users 
of Windows 3.1, Windows 3.11 or Windows for 
Workgroups you must uninstall the software before 
reinstalling. See the complete uninstall instructions 
on the Technical Support page on the WWW. 

Step 4: If it still occurs, Fax or Email the details of 
the problem to customer support. 
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Printer Driver related problems: Try using a 




Appendix D, B NOTE: Creating your own style sheets/stationery 

F\+±*±m n^-rt^f O ^4.4.: mm. _ ~ I P ads fc Stmp/y create a new document, enter 

UOCUlTISni OQlIBllCIS the settings in the Page Setup, Drawing,Text 

- = — — ^ , Settings and Color Palette dialog box and choose 

This Appendix contains a-table of drawing setting Save Stationary /Style Sheet from the File menu. In 

and an example structure for each of the style sheets/ ™ du T% hox < make sure the ChemDra ™ Style 

stationery pads shipped with ChemDraw. ?tarf (Widows) or ChemDraw Stationery 

(Macintosh) file format is selected, type a name for 
the document, choose the location for saving as 
cdjtems directory (Windows) or ChemDraw 
Folder (Macintosh) and click the OK button 
(Windows) or Save button (Macintosh), 

Table D-1 Drawing and Text (atom label and caption) Settings in Journal Style Sheets/Stationery Pads 




Morphine 



ACS-1996 

Fixed Length: 14.4 pt 
Bold Width: 2pt 
Line Width: 0.6 pt 
Margin Width: 1.6 pt 
Hash Spacing: 2.5 pt 
Chain Angle (degrees): 120 
Bond Width (% of length): 18 
Atom Label Font (Win/Mac): Arial/ Helvetica 
Atom Label Size: 10 pt 
Caption Font (Win/Mac): Arial /Helvetica 
Caption Size: 10 pt 
Drawing Area (Width x Height): 540 pt x 720 pt 
Page Size: US Letter 
Reduction (%): 100 
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Table p " 1 Drawing and Text (atom label and caption) Settings in Journal Style Sheets/Stationery. Pads 
(continued) 




Morphine 



Can. J. Chem 

Fixed Length: 18 pt 
Bold Width: 2.5 pt 
Line Width: 0.8 pt 
Margin Width: 2pt 
Hash Spacing: 3 pt 
Chain Angle (degrees): 120 
Bond Width (% of length): 18 
Atom Label Font (Win/Mac): Ariai/Helvetica 
Atom Label Size: 12 pt 
Caption Font (Win/Mac): Arial/ Helvetica 
Caption Size: 12 pt 
Drawing Area (Width x Height): 540 pt x 720 pt 
Page Size: US Letter 
Reduction (%): 80 

J. Mot. Mod. 

Fixed Length: 14.4 pt 
Bold Width: 2 pt 
Line Width: 0.6 pt 
Margin Width: 1.6 pt 
Hash Spacing: 2.5 pt 
Chain Angle (degrees): 120 
Bond Width (% of length): 18 
Atom Label Font (Win/Mac): Times New Roman/Times 
Atom Label Size: 10 pt 
Caption Font (Win/Mac): Times New Roman/Times 
Caption Size: 10 pt 
Drawing Area (Width x Height): 8.5 cm x 25.4 cm (1 column) 

17 cm x 25.4 cm (2 column) 
Page Size: US Letter 
Reduction (%): 100 
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Table p ' 1 Drawing and Text (atom label and caption) Settings in Journal Style Sheets/Stationery Pads 
(continued) 




Morphine 



RSC-1995 

Fixed Length: 0.7 cm 
Bold Width: 0.092 cm 
Line Width: 0.025 cm 
Margin Width: 0.071cm 
Hash Spacing: 0.099 cm 
Chain Angle (degrees): 120 
Bond Width (% of length): 20 
Atom Label Font (Win/Mac): Arial/Helvetica 
Atom Label Size: 12 pt 
Caption Font (Win/Mac): Arial/Helvetica 
Caption Size: 12 pt 
Drawing Area (Width x Height): 19.05 cm x 25.4 cm 
Page Size: US Letter 
Reduction (%): 60 



Svnthesis/SYNLETT 

Fixed Length: 17 pt 
Bold Width: 2 pt 
Line Width: 0.8 pt 
Margin Width: 1.3 pt 
Hash Spacing: 2.5 pt 
Chain Angle (degrees): 120 
Bond Width (% of length): 18 . 
Atom Label Font (Win/Mac): Arial/Helvetica 
Atom Label Size: iO pt 
Caption Font (Win/Mac): Arial/Helvetica 
Caption Size: 10 pt 
Drawing Area (Width x Height): 12 cm x 26.7 cm 
Page Size: A4 
Reduction (%): 100 
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Table D-1 Drawing and Text (atom label and caption) Settings in Journal Style Sheets/Stationery Pads 
(continued) 



New Document 




HO v 



Fixed Length: 30 pt 
Bold Width: 2 pt 
Line Width: 1 pt 
Margin Width: 2pt 
Hash Spacing: 
Chain Angle (degrees): 
Bond Width (% of length): 
Atom Label Font (Win/Mac): 
Atom Label Size: 
Caption Font (Win/Mac): 
Caption Size: 
Drawing Area (Width x Height): 7.5 in x 10 in 
Page Size: US Letter 
Reduction (%): 100 



2.7 pt 
120 
12 

Arial/ Helvetica 
10 pt 

Times New Roman /Times 
12 pt 



Morphine 



New Slide 

Fixed Length 
Bold Width 
Line Width 
Margin Width 
Hash Spacing 
Chain Angle (degrees) 
Bond Width (% of length) 
Atom Label Font (Win/Mac) 
Atom Label Size 
Caption Font (Win/Mac) 
Caption Size 
Drawing Area (Width x Height) 
Page Size 
Reduction (%) 



30 pt 
4pt 

1.6 pt 
2pt 

2.7 pt 
120 
15 

Arial /Helvetica 
12 pt 

Times New Roman /Times 
16 pt 

7.5 in x 10 in 
US Letter 
100 
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Appendix E, Apple 
Events (Macintosh) 



ChemDraw supports Apple Events™, a method by 
which applications can send messages to each 
other. Using Apple Events it is possible to develop 
scripts for sequences of commands that can be 
executed repeatedly. 

ChemDraw supports the Required Suite, a basic set 
of Apple Events that includes the Apple Events 
required to open and print documents from the 
Macintosh Finder. 

ChemDraw supports the menu sharing Apple 
Events used in conjunction with Frontier, by 
Userland, Inc. Using Frontier, you can add items to 
the menu bar of ChemDraw that execute Frontier 
scripts. 

For a complete technical specification of the Apple 
Events that ChemDraw supports, drag the 
ChemDraw application icon onto the Script Editor 
application icon or choose Open Dictionary from 
the Script Editor's File menu. 
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Index 



3 

35mm Slide Boundary lines * 151 

A 

Abnormal shaped arrows 

creating with curves • 94 
Abnormal Valence • 123 
About 

this manual - 5 
Absolute Symbol . 85 
Acrobat Reader • 6 
ACS Document 1996 - 187 
Acs-1996- 11 
Active window • 8 
Actual Size command • 152 
Acyclic Chain Tool • 15 t 59 
Add Chain dialog box • 59 
Add Column command - 140 
Add Row command • 140 
Align Submenu ■ 154 
Aligning objects 

Align command * 154, 155 

rulers * 152 

with crosshair - 154 
ALT .letter, letter: • 16 
ALT key uses * 52 

distorting objects * 1 03 
Alternative Group Tool • 15, 128 
Alternative groups • 127 

anonymous • 132 
Analysis messages * 179 
Analyze Structure command - 117 
Anonymous Alternative Groups * 132 
Apple Events -191 
Apple Events, EGO - 160 
Apple Guide - 6 
Apply Settings 

command - 23 



Arc Tool - 15, 90 
Arc Tool icon • 90 
Arcs 

drawing • 90 

resizing - 90 
Arrow Tool • 15, 87 
Arrow Tool palette • 87 
Arrows 

autoscaling • 159 

changing hash spacing • 61 

created with curves • 94 

resizing • 88 
Aspect Ratio, changing • 103 
Atom Label 

expanding -114 
Atom Label Format 

setting • 78 
Atom label text box * 70 
Atom Label Text Settings • 22 
Atom Labels - 107, 175 

automatic justification - 72 

autoscaling • 159 

centered justification - 75 

Charges • 71 

closing text box • 70 

coloring • 144 

creating • 69 

creating new line • 70 

deleting • 72 

editing * 71 

Rush Left command * 74 
flush right justification * 74 
font • 77 
Isotopes • 70 
justification - 72 
line spacing * 75 
margin width • 71 
multi-attached -114 
size • 77 

stacked above format * 73 
white space * 71 



Index 
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Atom Properties 

Query Property indicators - 120 
Atom Properties dialog box - 119 
Attachment Point Tool . 15, 129 
Attachment points - 129 
Automatic Atom Labels • 20, 73, 74 
Automatic command 

atom labels * 72 
Automatic Line Spacing - 69 
Autoscale- 158 

bonds • 158 

empty document window . 159 
template color * 147 

B 

Benzene Ring 

changing orientation • 58 
Benzene Ring Tool - 56 
Bitmapped 

Fonts • 65 

image 

printing quality - 12 
Bold Bond Tool icon • 51 
Bold Wedge Bond Tool icon - 51 
Bold Width - 21 
Bond 

changing type - 55, 61 

drawing • 51 

editing * 61 

fixed angles - 52 

Fixed Length . 51 

margin width • 63 

orientation - 62 
dative bond • 52 
wedge bond • 52 

setting bold Bond width - 60 

setting line width • 60 

spacing ■ 61 
Bond Angle 

variable * 52 
Bond crossing 

white space • 63 
Bond crossings • 63 
Bond layering - 63 



Bond length 

variable - 52 
Bond Properties dialog box ■ 123 
Bond Spacing -21, 61 
Bond tool - 15 

icons • 51 

repeating a label • 71 
Bond types • 124 
Bonds 

autoscaling * 158 

changing bond type • 61 

multi-center attachment -112 

selecting • 95 
border - 149 
Boxes 

rotating - 90 
Bring to Front command • 1 56 

c 

Calculating 

elemental analysis -117 

exact Mass • 117 

formula - 117 

Molecular Weight - 117 
Can. J. Chem. Document • 187 
CanJChem • 1 1 
Caption Text Settings • 22 
Captions 

Analyze Structure • 117 

autoscaling - 159 

coloring • 144 

creating tables - 78 

editing - 66 

font - 67, 76, 77 

formula • 68, 76 

inserting rows in tables • 80 

line spacing * 69 

Row spacing « 79 

setting Font, Size and Styles * 68, 78 

settings - 22 

Size - 67, 76, 77 

styles - 67 

subscript - 68, 76 

superscript • 68, 76 
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Table column spacing * 79 
CD Template • 169 
cds • 169 
cdx-8 

cd_items directory • 7, 1 1 , 137, 141 

Path- 181 
Center on Page command - 154 
Centered command 

atom labels * 75 
Chain Angle • 21 

setting • 60 
Changing a color • 145 
Changing aspect ratio • 103 
Changing Bond orientation * 62 
Changing bond type • 55, 61 
Charge symbols - 84 
Charges -71, 176 
Check Boxes • 17 
Checkmark - 16 
Check Structure -116 
Checking Chemistry -116 
ChemDraw 2.x file format • 169 
ChemDraw 3.5 file format - 169 
ChemDraw Folder - 7, 10, 137, 181 

scripts • 23 
ChemDraw HotKeys File • 108 
ChemDraw Laser Prep * 13 
ChemDraw Nicknames • 109 
ChemDraw SDK • 24 
chemdraw.ini * 181 
Chemical Symbols 
palette • 83 
rotating • 85 
tool • 15, 83 
Chemically-significant text • 176 
chm • 169 
Choose • 5 
Circles • 88, 89 

Clean Up Structure command -115 

Clear command • 98 

Click • 5 

Clipboard 

Exporting • 166 
moving objects • 1 00 
transferring objects • 1 57 



Clipping file • 158 
Close box 

closing documents ■ 10 
Close command * 10 
Closed Brackets 

rotating • 90 
Closing 

caption text box • 66 
Closing ChemDraw • 14 
Color - 143 

autoscaling * 159 
Color dialog box • 145 
Color menu * 143 
Color Palette • 23 

changing colors ■ 144 
Color Wheel - 145 
Coloring objects - 143 

atom labels • 1 44 

captions • 144 
Column spacing - 79 
Command Buttons ■ 17 
Connection Table 

file format - 169 
Copy 

drag and drop • 158 
Copy As SLN command - 168 
Copy As SMILES command • 1i 
Copy command 

Duplicating 
objects ■ 101 

transferring objects * 1 57 
Create Publisher command • 1( 
Creating 

new documents • 7 
Creating HotKeys • 108 
Creating mirror images • 102 
Creating Templates • 139 

orientation • 140 
Crosshair 

displaying • 153 
moving • 154 

using to align objects • 1 54 
CS ChemDraw 2,x documents 

line spacing * 69 
ct- 169 



Index 



ctp - 169 
ctr- 169 
CTRL key uses 

acyclic chain - 60 
cts • 172 
Curve Tool • 16 
Curves • 91 

autoscaling - 159 

for. creating arrows -94 ' 
Curves dash spacing • 61 
Customizing * 18 

menu extension DLLs . 24 

saving document settings - 23 

using Scripts • 24 
Cut command ■ 157 
Cycfoalkane rings 

appearance on 9 inch monitors - 56 
Cycloalkane rings 

converting to delocalized rings • 58 
Cyclobutane Ring Tool - 56 
Cycloheptane Ring Tool - 56 
Cyclohexane Chair Ring Tool ( ) • 56 
Cyclohexane Chair Ring Tool (2) • 56 
Cyclohexane Chair Ring Tools 

orientation • 57 
Cyclohexane Ring Tool . 56 
Cyclooctane Ring Tool • 56 
Cyclopentadiene Ring 

changing orientation • 58 
Cyclopentadiene Ring Tool • 56 
Cyclopentane Ring Tool . 56 
Cyclopropane Ring Tool • 56 

D 

Daggers ■ 89 
DARC-F1 - 169 

Format - 169 

Query Format - 169 
Dashed Bond Tool icon • 51 
Date Printed - 151 
Date Revised - 151 
Dative Bond 

drawing • 52 

orientation - 52 



Dative Bond Tool icon • 51 

Default settings, text - 77 

Define Nicknames dialog box -110 

Defined Nickname * 1 10 

Defining a Path - 181 

Delete Column command • 140 

Delete Row command - 140 

Deleting 

atom labels * 72 

Backspace key - 98 

Clear command - 98 

Delete key • 98 

eraser tool - 98 

Pen tool shapes - 94 
Deleting Nicknames -112 
Delocalized rings - 58 
Deselect • 5 

Deselecting objects - 98 
Dimmed command • 17 
Display crosshair - 153 
Display rulers • 152 
Distorting objects * 103 
Distribute • 155 
Document - 11, 187 
Document settings - 20 

Text Settings - 22 
Document window • 14 

Drawing area • 149 

enlarging - 149 

orientation • 150 

reducing • 149 

scrolling . 149 

setting units - 53 

viewing location - 10 
Documents 

closing * 10 

creating - 7 

opening • 7 

reverting to last saved - 9 
saving • 8 

viewing location of - 10 
d-brbitals • 82 
Double bond 

changing type • 61 

drawing ■ 55 
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orientation - 62 
Double-click • 5 
Drag ■ 5 

drag and drop • 157 
Drawing 

Acyclic chains • 59 

Arcs - 90 

bonds with fixed angles * 52 
- double bonds • 55 
drawing elements - 88 
fixed length bonds • 51 
ortitals * 81 
rings • 56 

rings with fixed length • 57 
triple bonds * 55 
with templates • 138 
Drawing area • 14 
document window - 149 
template window • 139 
Drawing Elements 
autoscaling • 159 
color • 88 
distorting * 90 
drawing - 88 
fill patterns • 88 
ovals • 89 
resizing • 90 
rotating • 90 
Drawing Elements Tool • 1 6 
Drawing settings 
bold width • 60 
bond spacing • 61 
chain angle • 60 
command • 20 
dialog box • 20 
fixed angles • 52 
fixed length • 52 
hash spacing * 61 
Line Width - 60 
margin width 
affect on atom labels • 71 
affect on Bond crossing • 63 
Drop-down List Boxes • 17 
Duplicating 
labels - 71 



objects - 100, 101 
d z 2- orbitals • 83 

E 

Editing bond type - 55 
Editing bonds - 61 
orientation - 62 
type • 61 
Edition 
access from Finder * 165 
breaking publisher link - 165 
breaking subscriber link • 165 
publishing information in • 162 
subscribing to * 163 
updating -164 
updating subscriber • 165 
Edition file - 162 
EGO -160 
Element list - 126 
Element not-list- 127 
Elemental analysis * 1 17 
Ellipsis (...)* 17 
Embedding objects - 160 
Encapsulated PostScript see EPS 
Enlarge 

document window - 149 
page size * 150 
eps-169 

EPS (MAC) file format - 170 
EPS (TEXT) file format - 169 
Eraser Tool • 16 

deleting objects - 98 
Error Messages • 179 
Exact Mass -117 
Exit command • 14 
Expand label command -114 
Exporting • 166 

query structures • 133 

using file formats * 168 

via Clipboard • 166 

F 

fid - 169 
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f1q* 169 
FAQs * 183 
File format 
*.cdx - 8 

CD Template * 169 
ChemDraw- 169 
ChemDraw 2.x * 169 
ChemDraw 3.5* 169 
ChemDraw Stationery . 169 
Connection Table * 1 69 
DARC-F1 -169 
EPS (MAC). 170 
EPS (TEXT). 169 
GIF- 170 
ISIS- 170 

ISIS/Reactions - 170 

MDL MolFile.171 

MSI MolFile - 171 

native • 8 

PICT - 171 

PICT scaled 4x- 171 

SMD- 171 

style sheet - 169 

TPL Style sheet - 172 

WMF . 172 
Fixed Angle 

orbitals * 81 

toggling on/off * 52 
Fixed Angle: * 52 
Fixed Length 21, 51 

scaling • 103 

toggling on/off • 52 
Fixed Length: • 51 
Fixed Line Spacing • 69 
Flip Horizontal command • 102 
Flip Vertical command • 102 
Flush Left justification 

atom labels • 74 

default . 74 
Flush Right command 

atom label * 74 
Font 

caption • 67 

new captions ■ 68, 78 

size • 67 



Font imaging speed • 65 

Footer* 151 

Format 

atom label - 72 
Format dialog box - 77 
Formula -117 
Formula command • 68 
Formula command • 76 
Fractional Character Widths • 22 
Front to Back ordering * 155 
Fusing 

templates * 138 

G 

Generic nicknames • 125 
Getting Started Tutorial - 25 
GIF. 170 

Graphical ChemDraw object 

about * 155 
Grouping 

objects . 105 

orbitals * 81 
Grouping: * 105 

H 

Hard Coded HotKeys - 108 
Hash Spacing • 22 

setting for Bond - 61 
Hashed Bond Tool icon • 51 
Hashed Wedge Bond tool icon * 51 
H-dash Symbol • 83 
H-dot Symbol * 83 
H-Dot/H-Dash • 177 
Help * 6 

Apple Guide • 6 

Microsoft Help • 6 

quick reference cards • 6 
Hide Crosshair command - 154 
Hide Rulers command * 153 
Hiding the Crosshair * 154 
Highlight box - 95 

size • 54 
Hollow Wedge Tool icon • 51 
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HotKeys • 107 

HotKeys.txt- 108 
Hybrid orbitals • 82 
Hydrocarbon backbone • 59 
Hyphens 

Font submenu • 68 

i 

Icon 

Arc Tool . 90 

Bond tools * 51 

Orbital Tool • 81 
Implicit Hydrogens • 121 
Imported Picture - 169 
Importing • 166 

objects -selecting • 95 

picture layer - 155 

recognizing • 156 

using file formats • 168 
Include ChemDraw LaserPrep In Pictures - 19 
Include Footer • 19 
Include PostScript - 13 
Initialize PostScript Printer command • 161 
inserting rows in tables • 80 
Installation • 6 
Interface * 14 
ISIS/Reactions * 170 
ISIS/SKC-170 
1SIS/TGF - 170 
Isotopes • 70, 177 

isotopes.txt- 123 

J 

J. Mol. Mod (1 Column) - 187 
J. Mol. Mod. (2 Column) . 187 
Jmolmodl • 1 1 
Jmolmod2 * 1 1 
Joining 

structures • 104 
Justification 

atom labels • 72 

automatic atom labels • 73 



K 

Kekule • 58 

Key combination • 17 

L 

Label expansion -114 
Lasso 

selecting objects • 96 
Launching * 7 
Layering 

atom labels • 71 

objects • 155 
Lewis dot symbol see Lone Pair symbol 
Line Spacing 

atom labels • 75 

automatic • 69 

command • 69 

CS ChemDraw 2.x documents * 69 

dialog box -69 

fixed • 69 

variable * 69 
Line Width -21, 60 
Lines • 89 
List Nicknames 

command * 112 

Dialog Box - 112 
Location 

Stationery pads* 10 

Style Sheets -11 

Template documents • 1 1 
Lone Pair Symbol * 84 

M 

Magnify command • 151 
Margin Width * 21, 63, 71 

affect on Bond crossings • 63 
Margins • 1 50 
Marquee - 97 
MDL MolFile- 171 
Menu bar - 14 
Menu Extension DLLs • 24 
Message Area * 14 
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bond info • 53 

display of fixed angles • 52 

display of Fixed Length . 52 

magnification * 152 

units • 53 
Microsoft Help . 6 
mol • 171 

Molecular Design Limited see MDL 
Molecular Simulations see MSI 
Molecular weight -117 
Moving 

atoms 

using a bond tool • 62 

using the Selection Tool - 100 

crosshair. 154 

objects . 99 

within tables • 80 
msi ■ 171 
MSI MolFile-171 
msm . 171 

Multi-attached atom labels command 114 
Multi-center Attachments - 178 

command - 112 
Multiple Attachment Points • 130 
Multiple Bond • 55 
Multiple Undo - 18 

N 

Native file format - 8 
Negative Charge Symbol - 84 
Negative Circled Charge - 84 
New Color Button - 23, 146 
New Command • 7 
New documents - 7 
New Slide 187 
New Template - 139 
Nicknames • 109 

defining 110 

deleting - 112 

expanding 114 

generic • 125 
Nicknames.dat. 109 
Normal view - 152 



o 

Object embedding - 160 

OLE - 160 

Open command • 7 

Open File dialog box ■ 7 

Open Special command - 7 

Opening 

documents • 7 
Operating System Requirements • 6 
Optimize pictures for High Res printing - 20 
Option Button - 17 
Orbital Tool . 81 

fixed angle - 81 

palette - 81 
Orbital type - 81 
Orbitals 

drawing • 81 

fill patterns • 81 

grouping - 81 
Orientation 

Benzene Ring Tool • 58 

Cyclohexane Chairs - 57 

Cyclopentadiene Ring Tool - 58 

double Bond • 62 

of page - 150 

rings • 56 

templates - 138 

user defined templates -140 
Original view * 152 
Ovals - 88, 89 

P 

Page Definition Language 

PostScript - 12 

QuickDraw • 12 
Page Margins -150 
Page orientation - 150 
Paired brackets - 89 
Paper Size • 150 
Partial Selection marks - 16, 77 
Paste - 157 

drag and drop - 158 

Duplicating 
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objects -101 
Paste SMILES command ■ 168 
Path information - 181 
PDF file • 6 
Pen Tool • 91 
Pen tool shapes 

deleting segments • 94 

selecting -92 
PICT file format- 171 
PICT scaled 4x file format -171 
Picture Layers • 155 

atom labels -71 
p-orbitals -82 
Positioning 

crosshair- 153 

grouping -105 

objects • 99 

rulers -152 

using the Clipboard • 1 00 
Positive Charge Symbol • 84 
Positive Circled Charge -84 
PostScript 

commands * 161 

EPS (MAC) - 170 

EPS (TEXT) - 169 

print quality • 12 
Preferences • 18 

Include Footer - 151 

tolerance 
joining structures • 105 
Preferences Guide 

Automatic Atom labels - 73, 74 

creating new line 
atom labels • 70 

Include ChemDraw LaserPrep - 161 

Include PostScript - 13, 161 

Initialize PostScript Printer - 161 

Optimize Pictures • 13 

require CTRL+ENTER . 66 

require Option+Retum - 66 

Tolerance • 54 
joining structures - 116 

units • 53 

Use Bitmap Fonts When Available • 65 
Print command • 12 



Print Quality . 12 
Print Setup 

page layout 149 

saving settings -151 
Printing • 12 

ChemDraw LaserPrep • 13 

drawing elements fill • 88 

effect of PostScript commands « 1 61 

footer- 151 

from other applications • 161 

margins • 150 

orientation (of page) - 150 

paper size - 150 

postscript atom labels -13 

print setup • 149 
Publish/Subscribe - 162 

canceling a publisher - 164 

canceling a subscriber - 165 

creating a publisher • 162 

edition file - 165 

opening the Publisher • 1 65 

subscribing to an edition • 163 

updating 

a publisher - 164 

updating a subscriber * 165 
Publisher border • 163 
Publisher Options command - 164 
Publisher to 

publisher option - 164 

Q 

Query Properties • 120, 179 
Query Structures 

exporting • 133 

ISIS/Base- 119 
QuickDraw 

bitmapped image ♦ 12 

print quality • 12 
Quit command • 14 

R 

Racemic Symbol - 85 
Radical Anion Symbol - 84 
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Radical Cation Symbol * 84 
Radicals -177 
RAM • 6 

Reaction Changes -122 
Reaction Stereo - 122 
Reduce 

document window • 1 49 

page size • 150 
Reduce command 

magnification • 152 
Reflection • 102 
Relative Symbol • 85 
Remove Color Button • 23 
Remove rulers * 153 
Removing Colors -146 
Repeat command 

rotations • 102 
Repeating a Label 

bond tool • 71 
Require CTRL+ENTER to create new line * 20 
Require Option+Return to create new line • 20 
Requirements • 6 

RAM - 6 

system • 6 
Resize Handle - 102 
Resizing 

arcs * 90 

arrows • 88 

drawing elements - 90 

handle 
double-clicking • 102 

objects • 102 

template panes * 140 

text - 66 

Resonance Delocalized rings • 58 
Revert command • 9 
Ring Bond Count - 121 
Ring pointer icon 

appearance ■ 56 
Ring Tool • 16 
Rings 

drawing - 56 

drawing with fixed length • 57 
orientation - 56 
Rotate 



command • 101 

dialog box • 102 
Rotating 

chemical symbols - 85 

drawing elements - 90 
Rotating objects * 101 
Rotation handle • 101 
Rsc-1995- 11, 187 
Ruler Guides - 153 
Rulers 

hiding - 153 

showing • 152 
rxn . 170 

s 

Save As command * 9 
Save command • 8 
Save File dialog box • 8 
Saving 

a copy of a document - 9 

customized document settings * 23 

documents - 8 , 

in different file formats - 9 

template documents -141 

when closing - 10 
Scale 

command • 103 

dialog box - 103 
Scaling 

by a percentage • 103 

fixed length * 103 

objects -103 

when Transferring information • 158 
Scripts menu * 24 
Scroll arrows • 14 
Scroll bars - 14 

document window - 1 49 
Scroll boxes • 14 
Select . 5 

Select Ali command - 98 
Selecting 

bonds - 95 

last object - 95 

last tool * 95 
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Marquee • 97 

objects 

lassoing - 96 

Pen tool shapes • 92 

several objects * 97 

structures • 96 
Selection Rectangle 

Resize handle * 102 

Rotation handle ■ 101 
Selection Tool ■ 16 

deleting objects 
Delete key * 98 

deselecting objects • 98 

distorting objects * 103 

highlight box • 95 

icon • 95 

Joining • 104 

selecting all • 98 

selecting several objects • 97 
Send Editions 

publisher option • 1 64 
Send to Back command • 156 
Set Color Button - 23, 145 
Shapes - 91 

Sharing Information • 157 

Shift key uses 

cyclohexane chairs • 57 
deselecting objects * 98 
Ring double bond orientation • 58 

Shift+click - 5 

Show 35mm Slide Boundary Guides • 19 

Show Borders command * 1 63 

Show Crosshair command * 153 

Show Page command • 1 52 

Show Rulers command • 152 

sigma orbitals • 81 

Single brackets • 89 

Single Lobe orbitals • 82 

skc - 170 

Slide- 11 

smd- 171 

SMD file format - 171 
SMILES • 166 
paste • 168 
Solid Bond Tool icon • 51 



s-orbitals * 81 

Spin Button -17 

Spiro linkage templates -138 

Squiggly Bond tool see Wavy Bond tool 

Stacked Above command 

atom label • 73 
Standard Molecular Data see SMD 
Starting 7 
Stationery Pads • 7 

document settings * 20 

Print Setup settings • 151 

saving document settings • 23 
Stereochemical Flags • 85, 178 
Structure Diagram Generation -115 
Structures 

selecting - 96 
Style 

caption • 68, 76 
Style Sheet • 7 

color palette • 147 
Style sheets • 11 

document settings • 20 

file format - 169 

Print Setup settings * 151 

saving document settings • 23 
Subscribe To command • 163 
Subscribe to dialog box - 163 
Subscriber borders - 1 64 
Subscriber Options dialog box * 165 
Subscript command * 68, 76 
Substituents - 120 
Superatom • 170 
Superscript command • 68, 76 
Switching between open documents • 8 
Symbols 

Query Property indicators • 120 
Synlett . 1 1 

Syntax Checking 116 
Synthesis/Synlett Document * 1 87 
System requirements * 6 

T 

Tables 

column spacing - 79 
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creating * 78 

inserting rows • 80 

moving around within • 80 

row spacing • 79 
Technical support • 183 
Template documents • 1 1 
Template palette • 1 37 
Template Panels - 140 
Template Tool • 16, 137 
Template Tool pop- up menu • 137 
Templates -137 

coloring -147 

creating * 139 

drawing with • 138 

fusing • 138 

orientation • 138 

resizing template panes • 140 

saving template documents . 141 

spiro linkage • 138 
Templates window 

drawing area - 139 
Terminology • 5 
Text 

atom label 
editing * 71 
flush left - 73 
flush right . 73 
format * 72 
stacked above • 73 

atom label text box • 70 

atom labels 
automatic justification - 72 

caption 
creating tables - 78 
editing • 66 
line spacing - 69 

Caption Font -67 

Caption Size - 67 

Caption Style • 67 

coloring • 144 

picture layer • 155 
Text Box * 18 

atom labels - 70 
Text box resize handle • 66 
Text Format • 76 



Text Settings - 22 

Atom Labels - 78 

automatic atom labels • 73 

captions 

fontsize and style: • 68, 78 

command ■ 22 
Text Settings dialog box • 22 
Text Tool - 16 ( 65 

atom labels - 69 
tgf-170 

Time Printed • 151 
Time Revised • 151 
Title bar- 15 

toggling fixed length/fixed angle . 52 
Tolerance • 19, 54 

effect on highlight box • 96 

joining • 105, 116 
Tools Palette - 15, 16 
Tools window • 51 
Topology. 125 
TPL Stylesheet - 172 
Transferring information - 166 

keeping in scale - 158 
Triangle • 17 
Triple bond 

drawing * 55 
Troubleshooting • 184 
Tutorial • 25 
Types of bonds • 174 

u 

Undo 

command • 18 

lost on save • 18 
Ungroup command • 105 
Units. 19 

setting ♦ 53 
Unsaturation • 122 

Use Bitmap Fonts When Available • 20 
Use Defaults button - 120, 124 
User Defined Templates . 139 



204 



Index 



V 

Variable attachment command • 132 
Variable Line Spacing • 69 

w 

Wavy Bond Tool icon • 51 
Wedge Bond 

drawing • 52 
WiN32s DLL's ■ 6 
Window menu • 7, 1 1 , 12 



Windows menu * 1 1 
Windows Metafile • 172 
wmf * 172 

WMF file format - 172 
WWW 

technical support • 183 

z 

Zoom Out see Reduce command 
Zooming In see Magnify * 151 
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CS ChemOffice 

Drawing, Modeling and Information 




CS ChemOffice Pro combines ChemDraw Pro, OvevUDPrn and 
ChemFiruter Pro into one complete package for molecule drawing, 3D 
visualization and computation, chemical database management, and 
full internet client/server capability. Draw reaction mechanisms for 
publication, visualize 3D molecules and maaomolecules, compare 
conformational isomers and protein surfaces. Perform semi-empirical 
calculations with optional CS MOPAC Pro. Store molecules for fast 
retrieval and connect to external chemical databases. With ChemOffice 
the world of chemistry is only a few dicks away! 



Electronic Notebook - 

Substructure 
Searching 











H.V. 


ri.v. 


nv. 






few* <f) 







User-definable 
Layouts 

Convert 2D to 3D 




Click to ChemDraw & Chem3D 



Also Available Separately... 



CS CfiemOraw Pro/Std, the world- 
renowned structure drawing 
program. Provides specialized tools 
for drawing structures, reactions & 
reaction mechanisms. Full database 
connectivity. ChemDraw is the 
complete desktop drawing and 
chemical query package. 



Molecular Modeling 



CS Chem3D Pro, powerful desktop 
modeling and visualization. MMZ 
and molecular dynamics, many 3D 
visualization tools. Measure 
interatomic distances, bond angles, 
and more. Semi-empirical 
calculations with optional 
CS MOPAC Pro. 



i Chemicdi information^ 



CS ChemFinder Pro Store 
compounds and search by 
substructure, formula, molecular 
weight, and more. Customize fields 
or use the built-in forms. Complete 
integration with ChemDraw and 
Chem3D. Chemical Internet Server 
solution also included. 





KC-CLXOT 



Our Customers 

Scientists and engineers in biotechnology, chemical, pharmaceutical, and petroleum industries, including 
government and education, rely on CS for innovative software. 

CS's chemist-only Technical Support team provides service for registered users of current CS software. 
Premier Site/Network License offers automatic update service. 




SificoaGraphics 



i 



CS ChemOffice Ultra 

Ultimate Drawing, Modeling & Information 

• Includes ChemDraw Pro, Chem3D Pro, ChemFmder Pro 

• Chemlnfo Pro, ClipAit Pro, TechNotes and more 

CS ChemOffice Pro 

Premier Drawing, Modeling & Information 

• Includes ChemDraw Pro, Chem3D Pro, ChemFmder Pro 

• CS MOP AC Pro add on, optional 

CS ChemOffice Std 

Premier Drawing and Modeling 

• Includes ChemDraw Pro and Chem3D Pro 

• CS MOP AC Pro add on, optional 

CS ChemOffice Ltd 

Full Featured Drawing and Modeling 

• Includes ChemDraw Ltd and Chem3D Ltd 

• Draw, model, and publish any molecule 

CS ChemOffice Net 

Advanced WWW Chemistry Client 

• Includes ChemDraw Net and Chem3D Net 

• Free academic and home use 

• Cheniistry 2D and 3D viewing an^ 

• Available from http://www.camsoft.oom 

CS ChemDraw Pro 

• BIS Base/ISIS Host compatible (copy, and paste!) 

• Search CAS via Questel DARC or SMD file 

• User-definable and predefined templates 

• Advanced database query and search features , 

• Includes all features of ChemDraw Std 



CS ChemDraw Std 

• Draw structural formulas and reactions 

• Dozens of predefined structure templates 

• Chemical syntax checker and mass calculator 

CSChem3DPro 

• Model types: protein ribbons, space filling (CPK), 
cylindrical bonds, ball & stick, and wire frame 

• Converts ChemDraw structures into 3D models 

• Add CS MOPAC Pro for semiHempirical modeling 

CS MOP AC Pro 

• Calculate AHj, solvation energy, dipoles, charges, 
spin densities with MOPAC 93 engine 

• Optimize transition state geometries 

• AMI, PM3, MNDO, MINDO/3 methods 

CS ChemFmder Pro 

• Advanced search and structure query features 

• Calculate MW, formula, and more 

• Internet chemistry WWW server 

Platforms and Languages 

• Windows, Macintosh, English and Japanese 

All specifications subject to change without notice 



CS ChemOftid Pro/Stdfrtd/Net, CS ChemDraw Pw/Std/Ud, CS Chan3D Pro/Ltd, 
and CS ChemFinder Pro are trademarks of CambridgeSaft Corporation. 
MOPAC 93 Copyright© Fujitsu Limited 1993-1996 
All other trademarks are the property of their respective holders. 

0 1996 CambridgeSoft Corporation 



CambridgeSoft 
Corporation 




Desktop Chemistry Software Leader 

875 Massachusetts Avenue, Cambridge MA 02139 USA 
Tel; 800 31S-7300 • Intl: 617 491-2200 • Fax: 617 491-0555 
WWW: htt^://vvvw.carnsoft.com • Internet: info@camsoft.com 



CS ChemDraw 

Chemical Structure Drawing Standard 



CS ChemDraw Pro provides specialized tools for drawing and publishing 
chemical structures quickly and professionally. Chemists who try ChemDraw 
immediately discover, just how easy chemical publishing can be. 

With new and improved features, cross-platform and WWW compatibility, you 
can use ChemDraw to communicate structures and mechanisms fester and easier 
than ever before, whether in print on the WWW. ChemDraw is integrated with 
ChemOffice for quick access to databases and 3D molecular modeling. There's 
even easy calculation of important chemical information such as empirical 
formula and elemental composition, and a chemical syntax checker. 

ChemDraw Pro provides all of the features of the standard version plus user- 
definable templates and structure abbreviations, coloi; and complete informa- 
tion integration (MACCS, CAS, ISIS/Base, ISIS/Host, SLN, SMILES). 

You will find the same excellent quality if you are working with ChemDraw for Windows, Macintosh or 
UNIX. You can even use a version on one platform to open a file created by another! 

Join the thousands of chemists worldwide who use ChemDraw, the standard for drawing chemical structures 
and reaction mechanisms. 



CS ChemDraw for Mac tPowe^at 





, aCOOMe(l.lcQ-) 

RegwsckcUvc Synthesis of Alkvlpyraziocs 
Buchi, C: Galindo. J.J. Org. Otem. 1991, 56, 2605-6 



, hies 

Computer Systems 



CS ChemDraw Pro 

Premier Drawing and Information Query 

• User definable templates &quic* access palette 

• Color drawing and output 

• Advanced database query and searching features-New 

• Query CAS via Questel DARC or Sdfinder-New 

• Connect to MACCS, ISIS/Base and ISIS/Host-New 

• Integrates with Daylight SMILES, Synopsys Accord, 
MSI MOLFILE and CAChe Sdentific 

• Includes all features of ChemDraw Std 

CS ChemDraw Std 

Publication Quality Structure Drawing 

• Predefined structure templates 

• Dozens of bond and ring tools 

• Supports EPS, PICT (Mac) or Metafile (Windows) 
formats 

• Fully integrated with Chem3D, ChemFinder, 
ChemFinder WWW Server, MS Word and WordPerfect 

• Click to add bonds and fused or spiro rings 

• Bond types: solid, dashed, hashed, bold, wedged, 
hashed/hollow wedge, wavy/double (regular, bold, 
dashed), double dashed, triple, dative 

• Pre-defined templates: rings up to 20 atoms, chairs, 
chains, aromatics, bicyclics, conformers, 
cyclopentadienyl rings, functional groups, polyhe- 
dra, stereocenters, amino acids, sugars and nudeic 
adds 

• Publish chemical information in accepted styles of 
major journals or your organization 

• Reaction mechanism symbols 

• Front to back ordering of objects 

• On-line help-New 

• 41 arrows: curved, one-electron, resonance, 
equilibrium, dashed, bold, double, retrosyrithetic 
or more 

• Solid/shaded orbitak s, p, d, sp hybrids & single lobes 
o Brackets, boxes, arcs, ovals, & freehand curves 

• Unlimited undos-Neiv 

• Publication quality PostScript output 

CS ChtmOflkt ?m/Std/UdJtict, CS ChanDraw Pw/SWUd, CS Chan3D Pw/ltd, 
and CS ChanFinda Pro are trademarks of CambridgeSoft Corporation. 
MOPAC 93 Copyright© Fujitsu limited 1993-1996 
All other trademarks are the property of their respective holders. 

0 1996 CambridgeSoft Corporation 



Text Editing and Analysis 

• Quickly create tables 

• Text/atom labels in any font, size, and style 

• Hot Keys for instantly adding atom labels-New 

• Calculate molecular weight/mass, calculate 
chemical formula, perform elemental analysis-iVew. 

• Syntax checker for correct structure labels-New 

CS ChemDraw Net 

Advanced WWW Structure Client 

• Free academic and home use 

• View and print ChemDraw structures 

• Compatible with Netscape and Mosaic 

• Or^stmcttiresontheWebordirecdyf^^ 

• Available from http://www.carnsoft.corn 

Platforms & Languages 

Windows, Macintosh and UNIX; English and 
Japanese 

Windows: 386 or higher, 4MB Windows 3.1, 

8MB Windows 95 or NT 
Macintosh: 68020 or higher, or PowerMac, 1MB 
All specifications subject to change without notice 



CambridgeSoft 
Corporation 




Desktop Chemistry Software Leader 

875 Massachusetts Avenue, Cambridge MA 02139 USA 
Tel: 800 315-7300 • Int'l: 617 491-2200 • Fax: 617 491-0555 
WWW: http://www.camsoft.com * Internet info@camsoft.com 



CSChem3D > 

Molecular Modeling and Analysis 





CS Chem3D Pro lets you explore the three dimensional 
nature of a molecule in order to gain insight into its behavior. 
Find low energy conformations with molecular mechanics or 
observe molecular dynamics simulations. Explore protein 
domains by quickly identifying residues. 

CS MOPAC Pro is a fully functional semi-empirical calcula- 
tion engine that works with Chem3D Pro. CS MOPAC Pro 
computes properties, optimizes transition state and equilib- 
rium geometries, and takes full advantage of the AMI, PM3, 
MNDO, and MINDO/3 potential functions. 

Complemented by ChemDraw arid ChemFinder within 
CS ChemOffice, CS CJjem3D and CS MOPAC demonstrate the 
power of 3D modeling seamlessly integrated with excellent chemical structure drawing, 
substructure searching and other information management tools. 

With ChemSD, modeling in 
three dimensions is as easy as: 




Draw structure in ChemDraw or ISIS/Draw 
^ Cut & paste structure info CS Chem3D 




3 



3D model is automatically generated! 



CSChem3V 




: -SSI 



Microsoft 
WINDOWS 
Compatible 

32-Bh Application 




CS Chem3D Pro & MOPAC Pro 

Premier Modeling, Visualization & Analysis 

• Includes CS Chem3D Pro and CS MOPAC Pro 

• Calculate AHf, solvation energy, dipoles, charges, 
UHF and RHF spin densities 

• Optimize transition state geometries 

• AMI, PM3, MNDO, MINDO/3 methods 

• Advanced MOPAC 93 engine 

CS Chem3D Pro 

Professional Modeling & Visualization 

• Model types: ribbons, space filling (CPK), 
cylindrical bonds, ball & stick, and wire frame 

• Display options: van der Waals dot surfaces; 
single-point light source color shading- New 

• RasMol-like protein ribbons and sticks- New 

• Create 3D models from ChemDraw or ISIS/Draw 

• Polypeptide builder, residue recognition- New 

• Real-time large molecule rotation- New 

• Supports Brookhaven PDB, MacroModel, MDL 
MOLFILE, MSI MOLFILE, Chemical Abstracts 
via SMD, Beilstein ROSDAL (export), Tripos 
SYBYL MOL & MOL2, Cambridge Structural 
Database, MOPAC, EPS and PICT 

• GIF format for WWW publishing- New 
Computation and Analysts 

• MM2 minimization and molecular dynamics 

• Dock ligand and substrate molecules 

• CS MOPAC Std included to optimize geometries with 
AMI, PM3, MNDO, and MINDO/3- New • 

• Calculate steric energy, bond lengths, interatomic 
distances, bond and torsional angles 



Computational Add-Ons 

• Interactive Simulations Sculpt® for real-time 
molecular modeling 

• Dihedral driver and Monte Carlo conforma- 
tional search -Mac 

• Visual Basic OLE automation (Windows) and 
AppleScript (Mac)- New 

Textbook & ChemOffice Ltd Bundles 

• McGraw-Hill: Organic Chemistry (Carey)- New 

• Saunders College Publishing: Organic Chemistry 
(Brown), Biochemistry (Garrett & Grisholm) 

CS Chem3D Net 

Advanced WWW Modeling Client 

• Free academic and home use 

• View, rotate and print models from WWW or disk 

• Supports all Chem3D Pro display options 

• Works with Netscape Navigator and NCSA 
Mosaic 

• Available from http://wAvwxamsoft.com 

Platforms and Languages 

Windows and Macintosh; English and Japanese 
Windows: 386 or higher, 8MB Windows 3.1, 

16MB Windows 95 or NT 
Macintosh: 68020 or higher, or PowerMac, 8MB 
CS MOPAC Pro requires PowerMac or Windows 

and 8MB additional memory 
All specifications subject to change without notice 



a ChanOffke Pto/SWtd/Net, CS ChmDmw Pm/Std/Ud, CS ChanSD Pro/Ltd, 
and CS ChemFinder Pro are trademarks of CambridgeSoft Corporation. 
MOPAC 93 Copyright© Fujitsu Limited 1993-1996 
All other trademarks are the property of their respective holders. 

© 1996 CambridgeSoft Corporation 
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CS ChemFinder 

Searching and Information Integration 





CS ChemFinder Pro is designed to organize all aspects of chemistry 
research, from the study of chemical structure to information about 
chemical compounds. In addition to being a complete personal chemical 
datable, ChemFinder allows you to share your chemical data over 
intranets or the internet, and to query external chemical databases. 

With ChemFinder, you can create customizable electronic laboratory 
notebooks, databases and forms. To organize a series of compounds, you 
simply draw the structures or models and paste them into ChemFinder. 
ChemFindefs intelligent database engine automatically computes the 
formula and molecular weight, and you can retrieve your data with a 
variety of easy searches. Teams of chemists use ChemFinder to manage projects, search literature, 
track laboratory chemicals (inventory), or connect their data to the WWW. 
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CS ChemFinder Pro 

Premier Searching and Information 

• Completely integrated with ChemDraw and Chem3D 

• Store structures and models for easy retrieval 

• Store physical and calculated data 

• Search by substructure with stereochemical 
constraints 

• Import data from industry standard SD file format 

• Share group data across a network or the Internet 

• World Wide Web Chemical Information Server 
included-AVvv 

• Annotate compounds with test results, notes, etc. 

• Sort by formula, molecular weight, or any text or 
number field 

• Automatically calculate molecular weight 

• Convert 2D structures into 3D models 

• Display detailed information by compound 

• CS Chemlnfo Std — z. library of thousands of 
structures, models and information included 

CS ChemFinder Pro for Windows 

• Fully relational database engine-New 

• Manages hundreds of thousands of compounds 

• Simple, user-definable forms for custom displays 

• High performance substructure searching 

• Compound perception and search algorithms 

• Connects to Access, Oracle, Sybase and other 
ODBC servers-yVew 

• Information integration with ChemOffice, 
Microsoft Office, GRAMS and Excel 

• Visual Basic OLE Automation, DDE and 
scripting 

• Search by substructure, exact match or similarity 



CS ChemOffice Pw/Std/lMl/Net, CS ChemDraw Pm/SWUd, CS Chem3D Pro/ltd, 
and CS ChemFvnda Pro are trademarks of CambridgeSoft Corporation. 
MOPAC 93 Copyright© Fujitsu Limited 1993-1996 
All other trademarks are the property of their respective holders. 

© 1996 CambridgeSoft Corporation 



CS ChemFinder Pro for Macintosh 

• Tabular data format for reference and calculations 

• Calculate theoretical yield 

• Search and store chemical reaction data 

• Links with Excel, FileMaker and 4D via AppleScript 

• Access 6.3 million compound Beilstein database 
via CrossFire 

• Access Oracle & Sybase relational databases 

• Search UNFIX and Chem-X databases 

Information Add-Ons 

• ISI Index Chemicus 1995 date-Windows 

• Marinlit marine chemistry data-Aiac 

Platforms and Languages 

Windows and Macintosh; English and Japanese 
Macintosh: System 7 or PowerPC, 12 MB 
Windows: 386 or higher, 8MB Windows 3.1, 

16MB Windows 95 or NT 
All specifications subject to change without notice 
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CS Software Problem Report 



2 Please complete this form before contacting rfie Customer Support department 



1 CONTACT (please print legibly) 



User Name: 

Institution/ Company: 
Mailing Address: 



City & State: 

Zip/Postal Code: 

Tel: 

E-mail: 



Country: 
Fax: 



Return by E-mail, Fax or Mail 

WWW: http://www.camsoft.com/support/ 

Internet: support@camsoft.com 
CompuServe: 76070,615 
America Online: CamSoft 
Fax: 617 491-7203 



2 DETAILS OF THE PROBLEM 



Attempted Solution 



3 SYSTEM CONFIGURATION 



Software: 

Version: 
Serial Number: 
Mem Allocated (Mac): 

System: 

Computer Model: 



ChemOffice ChemDraw Chem3D/MOPAC ChemFinder 



Windows (3.1, NT or 95): 

Mac OS (version): 

CPU Type: 

RAM (in MB): 



Printer: 

Printer Type: 

Printer Driver Name: 

Driver Version Number: 
Printer RAM (in MB): _ 



Virtual Memory (in MB): 
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CS ChemOffice- 

Drawing, Modeling and Information 




CS ChemOffice 

unites ChemDraw, 
Chem3D and ChefnFinder 
in an integrated suite that completely 
fulfills the day-to-day needs of chemists. 
Draw any structure, instantly convert to 
3D, and communicate your work quickly 
and easily. With ChemOffice the world of 
chemistry is only a few clicks away! 



MAIL 875 Massachusetts Avenue Cambridge, MA 02139 USA 
TELEPHONE 617 491-2200 FAX 617 491-8208 



WWW http://www.camsoft.com 
E-MAIL info@camsoft.com 

MAE 04980 9611 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
Q-b1ack borders 

□ image cut off at top, bottom or sides 

QTfaded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□-KEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



